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SUWMARY

This study is an analysis of the Soviet dissident scientists of the
1960's and 19TO's - who they are, what they have protested, and why they
have protested. Over 550 names of scientists involved in dissident ac-
tivities have been culled from unofficial *samizdatI material available
in the West and relevant biographical information on these scientists has
been arranged in tabular form. On the basis of correlations found in
this data conclusions have been reached on what has caused the scientists
to turn to dissident activity. This study also includes a chronology of
dissidence in the Soviet scientific community in the period 1966-78, an
analysis of the groups within the dissident movement with which the dis-
sident scientists have aligned themselves, and some predictions on the
prospects of future dissidence among scientists.
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(The defense of human rights was) the
natural continuation of his scientif-
ic work: a scientist cannot accept
the lack of freedom of information,
the forced conformity of convictions
and lying. In his civic work (he)
maintained the same principles that
he did in science: full knovledge of
the facts, responsibility for their
exact formulation, and accuracy in~the conclusion. And, openess and
nil' disclosure ... 1

We (scientists) have one or two good

features. We have a comparatively
high degree of honesty. That comes
from our scientific style of think-
ing, which is carried out without
reference to the opinions of other
men. And we are comparatively inde-
pendent, which also comes from our
scientific training. We direct our
thoughts to the problem we are work-
ing on. We are not easily distract-
ed - comparatively, I mean...I think
we are better educated than politi-
cians.002

INTRODUCTION

Whether there is something special in a scientist that leads him intodissidence, something that is related to the scientific method, deductive
reasoning, and experimental proof, as reflected in the two quotes above,
is an interesting question, out not one that will be discussed in any
depth in this study. True, even a cursory knowledge of the Soviet dis-
sident movement of the 1960's and 1970's suggests the important role of
the scientist. A great number of the most prominent and influential dis-
sidents have been scientists, such as SAMhAROV, ORLOV, TURChIN, TVERDOJh-
LEBOV, KOVALEV, ChALIDZE,LITVINOV, VOL'PIN, TsURMAN, PLYuShch, and
SchchARANSKIY.* But not all scientists have been or are dissidents. This
study is an attempt to determine why some of the scientists have dissent-
ed. Why other scientists have not is left to another researcher.

The major questions this study will address are: who are they? (are
there many dissident scientists, or does the prominence of the few sim-
ply leave that impression); what do they protest? (are dissident scien-
tists involved only in matters that affect them as scientists, or dothey become involved in such issues as religious freedom, human rights,or national minority rights); why do they dissent? (what are some of the

*The names of scientists who appear in the table in Chapter III are
capitalized throughout the paper.
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motivating factors behind their decision to dissent); what does all this
mean in terms of future dissent among scientists? (what projections can
be made).

The material used in researching these questions was almost exclu-
sively "samizdat", the clandestinely-published dissident literature wide-
ly circulated in the Soviet Union. The "samizdat" sources employed in
this study were issues 1-49 of Khronika tekushchikh sobytiy (Chronicle
of Current Events), 30 April 1968- 14 May 1978, Sobraniye dokumentov
samizdata (Collection of Samizdat Documents), volumes 1-30, and Materi-
aly_ samizdata (Samizdat Materials), 1971-77. The Journal, The Chronicle
of Human Rights in the USSR, volumes 1-31 (1973-78), which is publisned
by former Soviet dissidents now living in the West; was also used to com-
pile data. The chief editor of this Journal, incidentally, is ChALIDZE,
a physicist. Gary Penfield's comprehensive study, The Chronicle of Cur-
rent Events: A Content Analysis (USARI, Garmisch, 1973), was an indis-
penaible source for identifying many of the dissident scientists and for
putting the scientists' contributions to the dissident movement from 1968
to 1971 into perspective. The biographical listing published by Radio
Liberty, Sovetskiye grazhdane zashchishchaut molodykh literatorov (Sovi-
et citizens defend young writers) (Guide #7h, Munich, May 1968), was al-
so of great assistance in the compilation of the biographical information.
The personal working files of Peter Doran of Radio Liberty were likewise
extremely helpful, and the author is greatly indebted to Mr. Doran for
his interest in this study.

For the purpose of this study, a "scientist" is defined as a research-
er-scholar involved in the natural sciences of physics, mathematics, bi-
ology, chemistry, geology, cybernetics, and oceanology. Linda Lubrano,
incidentally, used similar criteria in her studies of Soviet scientists,
confining her research to physicists, mathematicians, chemists, and bi-
ologists.3 Engineers were not included in this study unless the engi-
neer was involved in research in one of the natural sciences. The pri-
mary reason for the exclusion of engineers is that the job title "engi-
neer" in the Soviet Union is a nebulous, nondescriptive term; Albert
Parry has suggested that no more than a third of all Soviets who hold
the title of engineer actually have the education to merit it.4

Another caveat on the use of the term "scientist" in this study is
that, because a scientist often ceased being an active researcher-schol-
ar after his initial dissidence (he lost his clearances, his Job, and
the access to research laboratories) and had to turn instead to non-
scientific Jobs, all dissidents who were active scientists (according to
the above definition) at the time of their initial dissent were includ-
ed. Teachers in the natural sciences have also been included because
their Jobs often involve active research. Students in the natural sci-
ences were also mentioned, primarily to show the existence of dissidence
down at the level of the university science department. There is a
chance, too, that the students might resurface as active scientists in
the future, so their inclusion in this study might serve as a "Dissi-
dent Scientist Early Warning" system.

It is Just as important to define what is meant by "dissident" for
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the purposes of this study. A dissident is one who has taken an action
or supported a position that has incurred the wrath of the autnorities;

thereafter the dissident is persecuted, ostracized, or cajoled into re-
joining the fold. Barghoorn defines dissent as

a broad range of articulated negative attitudes re-

garding political matters...the ultimate object of
(which) is to correct mistakes, to right vrongs, or

...to protest against...an intolerable evil,
5

and this is a good summary of the various objectives of the dissident sci-
entists. it :hiald be noted that, in a free society, most dissent is le-

gal; in a totalitarian state, almost no dissent is. A dissident then, is

not, in the general sense of the word, a criminal.

To conclude this introduction, a few words should be said about the
validity of any researcher's claim that he can explain human behavior (in
this case, an act of dissidence) and even predict behavior on the basis
of data. The author of this study assumes that there is some validity to
this claim. There is no concensus in the social sciences on this matter,
which complicates this study's theoretical underpinning somewhat. In any

case, upon this "behavioralist" act of faith the author has constructed
a model which purports to determine the "cause" of dissent from personal
and environmental factors: date of birth, educational level, ethnic or-
igin, and so on. All dissident scientists are examined on these factors,
and factors showing up the same for a number of scientists are consider-
ed to be significant in understanding the causes of the dissident act.
This model is presented in Chapter III. The first two chapters were add-
ed because of the author's desire to please the "traditionalists": both
of these chapters offer data coached in historical-descriptive packaging.
It is hoped that this "methodological fence-straddling" will not be dis-
concerting to the reader; it could even be suggested that by using this
methodological mix all the relevant data will be analyzed% data not pick-
ed up using one technique should surface using another.

. . . . .. .. . .... .. .. . . n i . . . . .. .. I II II .. .. . .. . . . . . . . . . . . . - . . . . . ...3



CHAPTZR I

This chapter offers a historical overview of dissidence in the scien-
tific comnunity and focuses on the issues which have sparked dissent.
?rimary attention will be devoted to events in the 1966-78 time frame,
and the events will be presented chronologically. The purpose of this
chapter is to document the participation of scientists in the dissident
movement and to establish the historical framework for the analysis in
Chapter II of dissident groups in which scientists have been active.
Some of the information in this chapter will also be the basis for sta-
tistical data included in Chapter III. While not all of the known e-
vents which have involved or affected scientists are included in. this
chapter in the interests of (relative) brevity, it is believed that all
the significant events and issues are touched upon to the extent that
some conclusions on the historical development of dissidence among sci-
entists can be reduced.

1. 1966-68: The beginning of collective dissent and the resultant bac
lash.

The mass participation of saientists in the Soviet dissident movement
began with the trial of writers A. S. Sinyavskiy and Yu. M. Daniel on 10-
14 February 1966. Prior to 1966 there had been several instances of dis-
sidence on the part of individual scientists (such as physicist KAPITsA,
who refused Stalin's order to work on the atomic bomb in the 1940'1,l
physicist SAKhAROV, who, after helping to develop the hydrogen bomb, lob-
bied for various arms control measures in the late 1950's and in the ear-
ly 1960's,2 mathematician PIMENOV, who was convicted of forming an anti-
Soviet group among students in Leningrad in 1957,3 mathematician VOL'PII,
who participated in an open meeting in Moscow's Pushkin Square in support
of Sinyavskiy and Daniel in 1965,4 and matnematics student and later
teacher :%AShKOVA, who was convicted of forming an anti-Soviet group
in 1958)5, but there had been no instances of scientists dissenting collec-
tively.

Following the Sinyavskiy-Daniel trial two protest letters were sen
to Soviet authorities. Neither directly protested the trial, but both
expressed the concern of Soviet intellectuals, engendered by the trial,
tzat Stalinism was being rehabilitated. The first letter, sent sometima
in 1966, probably in February, was signed by twenty-five individuals,
six of whom were scientists (all academicians and physicists).0 They ex-
pressed their support of the condemnation of Stalin as contained in
Khrushchev's 20th CPSU Congress speech and warned that any renabilitation
of Stalin would lead to serious internal and international repercussions.
Althouph he didn't si;n this letter, Academician and radioengineer, A. i.
Berv stated that if Stalin were rehabilitated at the fortnconing z3rd
?---y Ceng-ress, he would leave the Academy of Sciences as a zigz of
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protest.7 As it turned out, whether because of these protests or not,
the Congress did not rehabilitate Stalin. The second letter, signed by
twenty-one intellectuals, nine of whom were scientists, in the Fall of
1966, expressed the fear that changes approved in the Soviet criminal
code, Articles 190-1 and 190-3, would be used indiscriminately and con-
trary to "Leninist principles of socialist democracy." 8 These changes
made it much easier for the government to prosecute individuals devi-
ating from the official line, and were presumably adopted with the ex-
periences of the Sinyavskiy-Daniel trial in mind, in anticipation of
similar trials in the future.

Several prominent Soviet academicians, Joined by over a hundred and
fifty other intellectuals and scientists, signed a letter sometime in
1967 which called for the elimination of censorship and proposed draft
legislation for the free exchange of information.9 This letter turned
out to be the final attempt for many of these scientists to change the
Soviet system through the signing of collective protest letters, prob-
ably because they realized the inefficacy of the letters and the risk
involved of incurring the wrath of the authorities. In any case, of the
seven members of the Academy of Sciences, only SAKhROV and LEONTOVICh
were to continue active dissidence; GEL'FAND signed only one more pro-
test letter, in 1968.

Several arrests and trials of dissidents in 1967 sparked the concern
of scientists; by far the largest response was for the arrests (in Jan-
uary 1967) and forthcoming trial of A. I. Ginzburg, who had compiled and
disseminated a "White Book" on ,the Sinyavskiy-Daniel trial, and YU.
Galanskov, who was the editor of the underground magazine Phoenix. Prior
to the dissidence surrounding the Ginzburg-Galanskov case, though, the
trial of V. Bukovskiy, V. Delone, and V. Kushev in September 1967 brought
two scientists, LITVINOV and VOL'PIN to the attention of the authorities.
Delone and Kushev, incidentally, had been arrested for participation in
a demonstration on 22 January 1967 protesting the arresti of Ginzbur iad
Galanskov. Bukovskiy was involved in planning the dmmonstration. VOL'-
PIN had written to a Moscow newspaper on inaccuracies he had found in an
article on the Bukovskiy-Delone-Kushev trial, indicating that such mis-
takes were inevitable when a trial was not open to the public. 1 0 LIT-
VINOV was called into the KGB on 26 September 1967 and warned not to pub-
lish and distribute a transcript of the trial, under the threat of crimi-
nal prosecution.ll He did not, however, stop collecting documents for
the transcript.12

In November 1967 a petition was sent to the Procurator-General of the
USSR by 116 individuals, twenty of whom were scientists, asking for per-
mission to attend the Ginzburg-Galanskov trial, scheduled for early
1968.13 A second petition was sent a month later by forty-two individu-
als, of whom fourteen were scientists.14 Five scientists who had not
signed the earlier protest signed the second one. Thus, by the end of
1967 twenty-five scientists, none of whom was an academician or noted
scientist, had taken steps which would single them out as dissidents in
the eyes of Soviet authorities. Because of their lack of notoriety and
high academic Dosition, they were probably much more likely to elicit
repressive measures from the authorities. There may nave been security
in numbers, though, for in 1968 they were Joined by nearly one hundred
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and fifty other scientists, who protested the Ginzburg-Galanskov trial
itself.

The floodgates of dissidence in the scientific community opened wide
in January 1968 with the Ginzburg-Galanskov trial. The impetus for much
of the dissent was the conviction of Ginzburg, Galanskov and their co-
defendants, Dobrovol'skiy and Lashkova, but some of the protests in 1968
were in support of those who, after protesting the trial, were themselves
arrested, harrassed, relieved of their Jobs, or kicked out of the Party.
The Chronicle of Current Events, which, according to Rothberg, was the
product of top Soviet scientists and technologists having access to so-
phisticated communications systems,15 began publication on 30 April 1968,
after the Ginzburg-Galanskov trial but in the midst of the protesting
about the trial. The Chronicle from the beginning recorded a lot of in-
formation on illegal reprisals accorded those who protested, a signifi-
cant number of whom were scientists.

On the eve of the Ginzburg-Galanskov trial, thirty-one of Ginzburg's
friends, six of whom were scientists, sent a letter to the Moscow Munic-
ipal Court in which they expressed their concern on a number of alarming
circumstances preceding the trial: the long pre-trial confinement, the
absence of information in the press on the reason for the arrests, and
the prolonged investigation.16 The signers of this document vouched for
Ginzburg's honesty and propriety, and claimed that he didn't participate
in political matters as such. They further asserted that his compilation
of documents from the Sinyavskiy-Daniel trial could not be sufficient
reason for his arrest and trial; that, if so, this could not be a healthy
move for a society which recently had witnessed the mass rehabilitation
of people falsely convicted under Stalin. They asked that the trial be
open and fair.

Another protest letter was sent during the trial. This one was signed
by eighty individuals, fourteen of whom were scientists.lT The letter
appealed to the Soviet authorities to prevent the trial from becoming
"closed", under the cover of which, it was asserted, the KGB would set-
tle accounts with people it didn't like. The signers further claimed
that there had been flagrant violations of legal procedure at the trial
and they called for the initiation of legal action against the appro-
priate court officials.

The largest show of support in connection with the Ginzburg-Galanskov
trial come in response to the open letter, "To World Public Opinion,"
written by Daniel's wife, L. Bogoras, and LITVINOV.18 The letter, which
was released 11 January 1968, eventually elicited the support of nearly
235 Soviet citizens. Bogoraz and LITVINOV alleged in the letter that
during the trial the most importaz' Soviet legal norms had been violated,
due to the actions of the Judge and prosecutor, who had not allowed de-
fense witnesses to exercise their legal rights. They claimed that the
courtroom was filled with specially selected people who harassed the de-
fendants and defense witnesses. They appealed to Soviet and world pub-
lic opinion to demand public condemnation of this "shameful" trial, re-
lease of the defendants from custody, and a retrial which would include
international observers. This letter was sent directly to the West with
an appeal to disseminate it as quickly as possible. The authors thought,
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correctly, that it would be hopeless and futile to send it to Soviet
newspapers.

The Boeoraz-LITVINOV letter was supported on every account by nearly
235 individuals, as mentioned above. The first letter of support, sign-
ed by 170 people, sixty of whom were scientists, was sent 5 February 1968
to Procurator-General Rudenko at the concl. on of the trial.1 9 The
letter repeated the charges that the defendants, witnesses and close
friends of the defendants had been harrassed and that legal procedure
had not been followed. The signers claimed that the conviction and
sentence were not supported by the evidence presented at the trial. They
also maintained that over the previous several years dissidents had been
tried in a more arbitrary manner, and that until this arbitrariness was
stopped and condemned, no one could feel secure. They called for a re-
trial, the inclusion of some of the signers of the letter at the trial
as public representatives, and for the appropriate punishment of those
who were responsible for conducting the trial. An additional sixty-
five signatures were collected between February and April, when the case
was taken to appeals court.

In the three months following the Ginzburg-Galanskov trial additional
scientists protested the sentences and improper trial procedures. Ofthe 306 individuals signing these protest letters from Moscow, Novosibirsk

and Kiev, ninety-eight were scientists. The Novosibirsk letter, signed
by forty-six people, fifteen of whom were scientists, decried the fact
that in order to get information on the trial they had to turn to foreign
Communist publications, and asserted that a sense of civic responsibility
forced them to denounce "closed; political trials as intolerable. 2 0 The
signers claimed they could not allow the Soviet Judicial system to be re-
moved again from the control of public opinion. They called for the re-
versal of the Judge's decision and a review of the case, with full dis-
closure in the press of the relevant materials.

In February 1968 121 Soviet citizens, including forty-nine scientists,
most of whom were from Moscow, sent a letter of protest on Ginzburg's
conviction to Brezhnev, Kosygin, Podgornyy, the chairman of the Supreme
Court and the Prosecutor-General. 2 1 In the letter they claimed that
there was no evidence connecting Ginzburg with anti-Soviet emigre organ-
izations and that the insinuation that this was the case, as Soviet news-
papers had reported, was similar to the tactics used in the Stalinist
trials of 1937. They requested a review of the Ginzburg case.

The letter sent from Kiev in April 1968 was addressed to Brezhnev,
Kosygin, and Podgornyy, and was signed by 139 people living in the
Ukraine, thirty-four of whom were scientists. 2 2 The letter expresse
concern of the individuals signing it about the numerous political trials
of young people from the scientific and cultural intelligentsia in the
preceding years. The signers were bothered by the "closed" nature of a
number of trials in the Ukraine from 1956-66, claiming that this was done
in violation of the Soviet Constitution. They feared that because of the
"closed" nature of the trials illegalities would tend to occur, and they
cited as an example the Ginzburg-Galanskov trial, about which they had
heard from the Bogoraz-LTVINOV letter. They claimed that in many of the
trials the defendants had been convicted for views that were not anti-
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Soviet at all but were critical of isolated incidents. The Ukrainians
furtner maintained that these recent political trials were a form of
suppressing the civic activity and social criticism which are absolutely
essential for the health of any society, and that these trials witnessed
a restoration of Stalinism. Finally, they called on Brezhnez, Kosygin
and Podgornyy to intervene to ensure that the Judicial authorities
strictly adhered to Soviet law. They also expressed the wish that the
difficulties that had arisen in Soviet socio-political life could be
kept within the realm of ideas and not handed over to the KGB and the
procurator.

3efore moving on to subsequent issues in 1968, a few conclusions should
be reached on the preceding protest letters. First of all, one should be
struck by the similar tone and content, couched in legal terminology and
anti-Stalinism, with concern for full disclosure of the Judicial proceed-
ings and the power of the KGB. Since the drafters of these protest
letters didn't always have a sample protest letter at their side when
drawing up the letter, these similarities must reflect comon views and
concerns. Secondly, the protest letters criticize more than the issue
at hand. In the case of the Bogoraz-LITVINOV letter, the appeal for
international observers at a future political trial implies that only
under foreign pressure and intervention is Justice preserved in any
political trial. The supporters of the Bogoraz-LITVINOV letter used their
letter to denounce previous trials of dissidents; the Novosibirsk protest-
ers assailed the Soviet press for insufficient coverage of the trial.
The Ukrainians denounced trials in the Ukraine from 1956 and asserted
that social criticism was necessary. Finally, these protest letters u-
nited over one hundred and seventy scientists in a common cause, shoving
them that there were like-minded scientists in other parts of the Soviet
Union. While it is doubtful that a strong feeling of solidarity was e-
yoked by the signing of these collective protest letters, it must be ac-
knowledged that the phenomenon of collective protest in a totalitarian
state is so rare and potentially dangerous (to the state) that the signers
must have realized the imoortance of their act and felt strongly about it.
The fact that they had all made a commitment exposing themselves to simi-
lar reprisals should have unified them to some extent.

A few days after the Ginzburg-Galanskov trial a new incident arose
which greatly affected part of the scientific community, the forceable
incarceration of mathematician VOL'PIN in a psychiatric hospital on 14
February, presumably for his active participation in the dissident move-
ment since 1965. A protest letter was sent to the Minister of Health
and the Prosecutor-General by ninety-five people, primarily mathemati-
cians, who expressed concern for VOL'PIN's well-being at the hospital. 2 3

The protesters claimed that VOL'PIN's hospitalization was a flagrant
violation of medical and legal standards, and they requested that he be
released. VOL'PIN was finally released 12 May 1968, without having been
charged with a crime. The mathematicians who signed the letter, however,
were not as lucky. They were under substantial pressure to modify their
position, which seemed to be critical of the Soviet Judicial system. The
denouement of this pressure was a letter, broadcast by Radio Moscow on 26
March 1968, which denounced the attempts of the foreign press to exploit
the earlier letter. This latest letter was signed b7 fifteen of the orig-
inal ninety-five, all from Moscow State University 2 The fifteen claimed

8



that they uad been concerned only wita the conditions at tne -arzicular
nosnital in whicn VOL'PIN was .3iaced and the fact that his family had notbeen consulted. They stated further tiat they were "pleased" to find out
that he had been transferred to ancther nosmital "more suited to his case."
The fifteen also mentioned that -hey had been aware tnat VOL'PId had
been under psychiatric observation for a number of years and had been in
mental hosritals before. Further, they claimed that their concern was
for a colleague, "a sick man but a capable mathematician." It cannot be
overlooked that only fifteen were cowed into issuing this retraction,
One must assume, moreover, that the Soviet autnorities would nave pre-
ferred a unanimous retraction, as so much of Soviet life is conducted

under the ruse of unanimity. The remaining eighty who refused to re-
tract the letter, then, risked the increased displeasure of the author-
ities. In fact, the refusal to retract assumes nearly as much importance,
in terms of commitment to dissidence, as the decision to sign it in the

first place. One could plead ignorance of the ensuing political reper-
cussions in the latter case; there would be no such defense in the former.

At the Moscow Party Conference in March 19o6 the main topic of the
speeches was the collective protest letters of the previous two months on
the Ginzburg-Galanskov trial and VOL'PIN's confinement. Academy of
Sciences President M. V. Keldysh presented a speech on the Academy's gra-
titude for the Party's trust and support of scientists, ;ost of whom in
turn "sincerely support the Party line in all mazters.''2 There were a
few scientists he admitted, who, succumbing to provocations, took incor-
rect moves in their public lives by sending letters in support of people
who were conducting hostile activities. Keldysh expressed his belief
that the overwhelming majority 6f these scientists who had strayed had
done so out of political immaturity, not understanding the tense politi-
cal situation in the world. To correct this situation Keldysh said that
the Academy of Sciences would take greater effort to explain the real
nature of things to these people, but that these people ought to under-
stand that it wasn't they who determine what Soviet science would be,
that science will progress in any case.

Keldysh, after receiving a letter from an American mathematician on
the fate of VOL'PIN, had an answer drafted which alluded to VOL'PIN's
sicxness, and forced his brother-in-law, Academician P. S. NOVIKOV, to
sign it, after four hours of haranguing him..d NOVIKOV, his wife
(Keldysh's sister) L. V. iELDYSh, and their son, S. P. NOVIKOV had all
signed the letter in support of VOL'PIN and two letters in support of
Ginzburg.

In March 1968 the Party organizations in Akademgorodok (Novosibirsk)
began a witch hunt which led to administrative punishment for signers of
the collective letters on tae Ginzburg-Galanskov trial.27 The Party
organization also closed a nuer of cultural organizations, young
people's clubs and galleries. ° Members of the Party wno belonged to or
were in sympathy with these organizations were expelled from the rarty,
apparently because the authorities thougnt that these cultural organiza-
tions harbored the liberal attitudes which led to the protest letters.

in April 1968 there were several meetings in Moscow institutes at
wnich the signers of the collective protest letters were publicly re-
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buked. At Keldysh's institute, the Institute of Applied Mathematics, ten
scientists, including academicians ZEL'DOVICh and GEL'FAND, had signed
protests. Keldyuh appeared at an open meeting, where he condemned his
colleagues and expressed his sorrow that mathematicians had not lived
up to the Party's trust in them.29 He further stated that the actions
of the dissident scientists hindered the Party's progress towards de-
mocratization and made contacts with foreign scientists more difficult,
since many Soviet scientists would not be able to be sent abroad. At a
meeting of the Party committee of the Institute of Atomic Energy the
case of Academician LEONTOVICh was discussed.30 LEONTOVICh, the head of
one of the most important departments at the Institute, had not only sign-
ed one of the collective letters on the Ginzburg-Galanskov trial, he also
had composed its text. At the meeting it was reported that the Moscow
Party Committee had directed that LEONTOVICh be removed from his Job. To
effect this a representative of the Moscow comittee presented the mem-
bers of the institute committee with material on the Ginzburg-Galanskov
trial. Several members of the institute committee complained that the
material brought (only the summary of the accusations) was not sufficient,
and the institute committee did not adopt the Moscow comittee's decision.
On the very same day, senior workers at the institute were given co--emo-
rative medals at an assembly in honor of the 25th Anniversary of the ins-
titute. The greatest applause was accorded LEONTOVICh when he was hand-
ed his award.

In June 1968 SAKhAROV's famous essay, "Thoughts on Pr gress, Peaceful
Coexistence and Intellectual Freedom," called by Harrison Salisbury "a
high watermark in the movent for liberalization within the Communist
world," 31 began circulating in samizdat." 3 2 The essay, SAKhAROV's first
public statement that could be considered a legitimate threat to the ex-
isting Soviet regime, propounded the view that the world was on the brink
of disaster and that only through cooperation between the US and USSR
could this fate be averted. SAKhAROV believed that this cooperation was
inevitable because the US and USSR were converging as a result of mutual
political, economic and technological borrowing, leaving eventually no
grounds for hostility between the two countries. While SAXh2AROV probably
reflected the world outlook of a member of his fellow scientists, there
were other views held by dissident scientists. One such view, fro "nu-
merous representatives of the technical intelligentsia of Estonia," is-
sued in July 1968 in "samizdat," called for a more activist program, see-
ing in SAKhAROV too much faith in scientific and technological progress
in achieving world peace and too little recognition that the USSR had to
change radically before any convergence of the US and USSR could take
place. 33 The Estonians called on the leading minds of Soviet society to
come up with programs which womld fundamentally change Soviet reality in
a moral, political, and economic sense.

Soviet attempts at interference in Czechoslovak internal affairs in
July 1968 led five Communists, one of whom was the physicist PAVLINChUIC,
to write an open letter of support to the Czechoslovak Comunists and all
the Czechoslovak people on 28 July 1968. 34 In the letter the five ez-
pressed their conviction that the Soviet Party-government leadership would
not use armed force against Czechoslovakia for fear of being discredited
and losing the confidence of the people. The five disassociated the.m
selves from the "unobjective and one-sided" reporting of the events in

10

... . . . . . .. . . . .. . . . . ...uu ~ i ... . . . .. I] 1 Ii . . . .. .. .. . .. . . . ... .. . ..... .. . . . I I .. .. . . ... . . . . . .. . . . . . ..



Czechoslovakia in the Soviet press, and indicated that the Russian people
had a genuine feeling of friendship for the Czechoslovak people.

The Soviet government's failure to realize the five Communists' hope
for non-intervention in Czechoslovakia was a shock to many Soviet citi-
zens. LYuBARSICIY called the Soviet invasion of Czechoslovakia a heavy
blow for himself, for many of his friends and for many of his later ac-
quaintances. 35 Five people, including LITVINOV and V. Delone, grandson
of Academician and mathematician B. Dolune, and son of chemist I. 0. De-
lone, demonstrated at Red SquarW on 25 August 1968 in protest of the So-
viet action in Czechoslovakia.39 They were brought to trial in October
and convicted. On 1 December 1968 a letter, signed by ninety-five peo-
ple, sixteen of whom were scientists, was sent to the deputies of the
Supreme Soviets of the USSR and Russian Soviet Federative Socialist Re-
public (RSFSR) protesting the conviction.37 It was alleged in the let-
ter that there had been no legal basis for initiating criminal proceed-

ings against the defendants, and that the main problem was not proce-
dural irregularities, but violations of the civil rights guaranteed in
the Soviet Constitution, the freedom of speech and the freedom of demon-
stration. The ninety-five called upon the deputies to perform their du-
ty of defending these freedoms by moving for the d smissal of the sen-
tences and cessation of the criminal proceedings. 3

The arrest of writer A. T. Marchenko in late July 1968 sparked a let-
ter of protest to the procurator of the region in which Marchenko was ar-
rested. The letter was signed by five individuals, including LITVINOV,
RUDAKOV and BELOGORODSKAYa. 3 9 'BELOGORODSKAYa was arrested 8 August 1968
for having in her possession petitions calling for Marchenko's release.
Her arrest, in turn, was protested by LITVINOV, KAPLAN and RUDAKOV. BE-
LOGORODSKAYa was tried in February 1969 and became the first pprson to be
tried since Stalinist times for merely supporting a dissident." 0 Up to
this time, people had been fired from their Jobs, expelled from the Par-
ty, or kicked out of school, but none had been brought to trial. BELOGO-
RODSKAYa had not written or even distributed the petitions she was accus-
ed of having in her possession; in fact, the petitions, in the form of
letters addressed to various Soviet writers asking for Marchenko's re-
lease, were found in a purse she had left by mistake in a taxi. BELO-
GORODSKAYa's step-sister, L. Bogorz, composed the letters but was not
subjected to criminal proceedings.TA BELOGORODSKAYa was sentenced to one
year confinement.

Mathematician BURMISTROVICh, who had been involved in dissident activi-
ties to a greater extent than had BELOGORODS Ya, was arrested in May 1968
but was not brought to trial until May 1969.42 BURMISTROVICh was accused
of distributing "samizdat" copies of the literary works of Sinyavskiy and
Daniyel to his friends, who were, as it turned out, scientists themselves.
BURMISTROVICh had hired typists to copy various unpublishable (in the US-
SR) literary works, including Bulgakov, Kafka, Joyce, Mandel'shtam, Tave-
tayeva, Sinyavskiy, and Daniyel, because he was unable to acquire them in
editions that were not "samizdat." BURMISTROVICh Wve copies of these
works to an old acquaintance from his student days at Moscow State Uni-
versity, mathematician TURUNDAYeVAKAYa, and to an acquaintance of hers,
chemist BAGATUR'YaNTs. BURMISTROVICh, at one point, had asked BAGTUR'Y-
a@Ts to reproduce material on the Ginzburg-Galanskov trial and soew
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3oetry by :,Andel'shtam and Tsvetayeva. :one of these scientists believed
that "samizdat" was harmful to the Soviet system or that they were doing
anything illegal. At the trial however, BAGATUR'Yai;Ts indicated tnat ne
was ready to accept the official position on "samizdat" and have nothing
to do with it in the future, and it was BAGATUR'YaNTs who, five months
after B -UISTROVICh's arrest, went to the KGB and signed a statement ap-
parently disassociating himself from BURISTROVICh. TURUNDAYeVSKAYa
testified that she enjoyed "samizdat" but that she was threatened by the
KGB to renounce it, under the threat of being arrested herself, her hus-
band, TMUR1UDAYeSKIY, a Party member and also a mathematician, testified
that he had read some of the "samizdat" his wife had acquired and thought
that the "harmfulness" of the material depended on who was reading it.
At the end of the trial BUKMISTROVICh indicated that he would no longer
insist that the works of Sinyavskiy and Daniel were not slanderous, but
he repeated his assertion that he turned to these materials to "know the
truth." He asked rhetorically, can it be that the truth is ideologically
harmful, and answered that he believed that the Soviet system was strong
enough to endure any truth. His confidence in the system, however, did
not spare him from receiving a three-year sentence. Bis wife, biologist
KISLINA, wrote a letter to several Soviet newspapers and the procurator
to complain about the illegalities manifested during thp investigation
of her husband's case, but the protests came to naught.43

In August 1968 two other scientists, chemist KVAChEVSKI..and physicist
STUDENKOV, were arrested for alleged dissident activities.44 They were
tried, together with their cohort Gendler, in late December 1968 in
Leningrad. KVAChEVSKIY was accased of having led anti-Soviet discussions
at his home in 1964 and 1965 and of having distributed LITVINOV's ques-

tionnaire on trial and prison procedures to former political prisoners.
KVAChEVSKIY had been acquainted with Leningrad Marxists and fellow chemist
RONKIN since 1957 and had obtained material from RONKIf and fellow Marxist
KbA!hAYeV only two days prior to their arrest in 1965. 5 KVAChEVSKIY had
also signed one of the letters protesting the Ginzburg-Galanskov trial
and had been fired from his job because of it.4 0 He refused to admit any
guilt during the trial and was sentenced to four years confinement.
STUDENKOV was accused of anti-Soviet agitation and propaganda, as well
as illegally brewing alcohol and forging documents. He admitted his guilt
and was sentenced to only one year confinement. STUDENKOV had constructed
a still because, as Gendler testified, "We were too poor to buy vodka."
STUDEWKOV had been associated with Gendler and KVAChEVSKIY only since
19b7, apparently out of the spirit of adventure. STUDENKOV had prepared
microfilms of "samizdat" using equipment from his place of work and, af-
ter being released from KGB custody for a short period of time and sub-
sequently destroying the microfilm, he went around the institute bragging
about how easily he had made it through the XGB. He had also forged doc-
uments, enaoling a group of people to travel at a cut rate. STUDENKOV's
sentence was comparatively light because of his confession of guilt and
the important scientific research he was involved in. He worked in a
laboratory, which was involved in highly classified explosives woric, at
the Leningrad Physico-Technical Institute; the laboratory was so impor-
tant that it allegedly was subordinate not to the director of tne insti-
tute but to the Minister of Defense himself. STUDENKOV's attorney used
the importance of STUDEKOV's scientific work to obtain a reduction in
his sentence. One point made by the attorney was that even in prison
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SuDi i.:.V aaa been wormin. oL scientif-ic mtters. In "UDEN0KV's fiaI
word3s o the court he promised to devote the rest of his life to science.

Another point to make about the iVAChiVSzIY-STDLiZ0V-Gendler trial is
taaz &VACn-VSKIY's older brother, geologist 0. K';AChEV6KIY, nan wanted to
serve as his brother's attorney (&-VAChEVZKCY nad refused to use tAe state-
appointed attorney) but was sent on temporar duty out of town durin6 tne
trial.47 C. KiVAChEVSKIY showed up muca later, in 177, signing a protest
letter to tne Politburo on the new Constitution.4o

To sum up the period 1966-68, let us examine the official backlasn,
otner than arrests, which accompanied the collective letters. At least
eight scientists were kicked out of the Party4,9 fifteen were removed
from their institutions,50 at least two received Party reprimands,31 and
three were not allowed to continue teaching.52 In all, at the very least
thirty-five scientists were, without benefit of trial, punished for their
actions in this period. It is clear that the message from the author-
ities was received by the other protesting scientists, for only about for-
ty of the more than two hundred and eighty scientists who first protest-
ed in 196T and 1968 continued to dissent afterwards.53

2. 1969-71: The beginning of dissident groups and the Jewish movement.

The first "legal" dissident group in the USSR, in the sense that it
was not formed underground and that it strictly adhered to Soviet lavw,
was created in May 1969 by fifteen individuals, five of whom, T. VELIKA-
NOVA, KOVALEV, LAVUT, PLYuShch and POD'YaPOL'SKIY, were scientists.54
The croup, called "The Initiative Group for the Defense of Human Rights
in the USSR" (The Initiative Group), performed basically the same func-
tions as did the compilers of the Chronicle of Current Events, collecting
and disseminating information on violations of human rights in tne USSR.
It would not be surprising, in fact, if the Initiative Group turned out
to have been the driving force behind the Chronicle, for in 19T4, over a
year after the suppression of the journal, three people, all members of
the Initiative Group (KOVALEV, T. VELIKAOVA and T. Inodorovich), public-
ly assumed responsibility for its resurrection and continued life. 5  A
second "legal" dissident group, the "Human Rights Committee," also known
as the "Sakharov Committee," was organised on 4 November 1970 by three
physicists, SAMhAROV, ChALIDZU and TVER OXhL BOV.56 This group assumed
a more legalistic tack than did the Initiative Group, concentrating .uca
more of their effort on legal research and consultation in matters con-
cerning human rights. Together, taese two groups formed rallying points
for dissidents in the 1969-Tl period and thereafter, and provided valu-
able leacership and research experience for their members, many of wanm
later formed new dissident groups. Without these groups, it is doubtful
tnat tne dissiment movement could have continued following the reprisals
=*zed out by the authorities to signers of the collective protest lezts
of 1967-o3.

The Jewish emigration movement began with protests over the arrests of
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200 Jews in the wake of the 15 June 1970 hijacking attempt of a Soviet
aircraft in Leningrad and the subsequent trials in December 1970, and in
May and June 1971. The first trial, which heard the case of the so-call-
ed "Leningrad Il," who were the Jews who had actually boarded the air-
craft, resulted in death sentences ror two of the alleged hijackers.

57

In protest of these sentences, five scientists,- two of whom were Jews
and all of whom were connected with the "Human Rights Committee," sent
a telegram to Podgornyy on 27 December 1970, in which they asked that the
two hijackers not be executed and that the accused, along with other Jews
wanting to emigrate, be allowed to leave the Soviet Union. 5 SA1bAROV al-
so wrote an open letter to Presidents Nixon and Podgornyy in which he _
called on the former to guarantee a fair trial for Angela avis and on
the latter to lessen the sentences of the "Leningrad 11. 3 Also pro-
testnn the trial were fifty-nine Soviet Jews, eleven of whom were scien-
tists. w  The two trials in 1971, that of the "Leningrad 9" in May. and
of the "Kishinev 9" in June, had several scientists as defendants; more
about these trials will be included in Chapter II.

A number of other significant events occurred in the 1969-71 period
which affected dissident scientists, events which witness the continuing
pressure brought to bear on all dissidents by the authorities and the
activism on the part of scientists in support of their own dissident
goals as well as other dissidents.

On 24 March 1969 former kolkhoz chairman and dissident I. A. Yakimo-
vich was arrested for allegedly slandering the Soviet system. Yakimovich
had previously protested the Gitzburg-Galanskov trial in a personal let-
ter to Suslov which was later published abroad and had protested the So-
viet invasion of Czechoslovakia. On 2 April twenvty-five people, eight of
whom were scientists, signed a protest letter in his support, expressing
shock 61hat Yakimovich had been arrested and confidence that he was inno-
cent. The protesters further stated that they considered it their duty
to do everything possible within legal limits to stop this "shameful ac-
tion of the punitive organs."

On 13 April 1969 a athematics student at Latvian State University,
Il'ya RIPS, attempted self-immolation at the foot of the Freedom Monument
in Riga in protest of the Soviet occupation of Czaeboslovakia.b 2 le was
later accused of anti-Soviet agitation and on 2 October was sentenced to
a period of hospitalization at a psychiatric hospital. He was released
23 April 1971 and was allowed to emigrate to Israel in January 1972.
RIPS was an outstanding mathematician and was slated to go to the Insti-
tute of Physics of the Latvian Academy of Sciences at the end of the
school year in 1969. He was one of the winners of the Internation Mathe-
matics Olympics for Schoolchildren at the age of 15, had entered the uni-
versity at age 16, and his senior paper, in the opinion of his ;rofessors,
could have served as the basis for a doctoral disse..tation. RIPS' phys-
ics tear-her, LADYZhENSKIY, was questioned about RIIV after the incident -
apparently LADYZhENSKIY had supported RIPS' protest - and was later fired
from his job at the university. LADYZhENSKIY was convlted of distribut-
ing "sasizdat" in December 1973 and sentenced to three years imprison-
ment.03

DZhEMILEV participated in the 6 June 1969 Crimean Tatar demonstration
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in Moscow on Mayakovskiy Square. 6 4  The demonstrators demanded a solution
to the Crimean Tatar nationality problem and the release of political
prisoners. Although the demonstrators were not subsequently arrested
(they were merely beaten and expelled from the city), DZhEMILEV had ex-
pected arrest for the protest. He stated that he had to protest because
he refused to give in to the abominations then running rampant in the
USSR through his own inaction and passivity.

The arrest of reiigious writer A. Levitin-Krasnov on 12 September 1969
for his support of dissidents and freedom of worship in the USSR elicited
a protest letter, signed thirty-two individuals, six of whom were sci-
entists, on 26 September A  One of these scientists also signed a letter
from seven Christians to the World Council of Churches in September call.-
ing for Levitin-Krasnov's release, along with the release of mathematics
teacher TALANTOV, who had previously been sentenced to two years confin-
ment for religious dissidence. The seven Christians signing the letter
asked the Council to intercede on behalf of these two dissidents and to
assist in the normalization of religious life in the USSR.

Solzhenitsyn was expelled from the Union of Soviet Writers in December

1969 for his political views, and his expulsion touched off a protest
from a number of Moscow intellectuals. One letter, sent to the Writers'
Union on 9 December 1969, expressed the view that Solzhenitsyn's expul-
sion was another manifestation of Stalinism in Soviet society. Thg let-
ter was signed by thirty-nine people, ten of whom were scientists. T

In March 1970 physicists SAdAROV and TUChXN and historian R. A. Med-
vedev, brother of biologist MEDVEDEV, released an appeal for the gradual
democratizatio;of the U IS in a letter addressed to Breshnev, Kosygin
and Podgornyy.o The three dissidents asserted that technological and
economic progress was integrally connected to the democratization of the
state, and that without the freedoms of information and speech the state
could not continue to develop in science and technology. They cited as
an example the decline of Soviet technology by failure of the USSR to send
a man to the moon ahead of the US. They did not question the role of the
Party in the governing of the USSR, but they did maintain that democrati-
zation should be thorough, including, presumably, the Party itself. The
authors further asserted that these views were not theirs alone, but were
shared to one degree or another by a significant part of the Soviet intel-
ligentsia.

Mathematician ChERNYShOV was arrested in March 1970 for anti-Soviet
propaganda and vas incarcerated in a psychiatric hospital.b9 He had writ-
ten a number of philosophical etudes on such subjects as the spiritual
liberation of the Russian people and had given this material to two peo-
ple, for vhich he was arrested. While there were no protest letters vhich
accompanied ChERNYShOV's arrest, he vas a popular teacher at a technolog-
ical in?*itute and was on good terms with the administration and his col-
leagues, so it could be assumed that his arrest aroused some feeling of
sympathy and support for him among fellow scientists.

The forceable incarceration of MEDVEDEV in a psychiatric hospital on
29 May 1970 evoked a wave of dissent from the scientific counity.
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1EDVEDEV was a highly influential scientist and a firm anti-Stalinist
Marxist who had written several books on Soviet science and scientists
which appeared in "samizdat." On 4 June 1970 twenty scientists signed a
letter to the Ministers of Health and Internal Affairs and to the Procu-
rator General in which they expressed their conviction that the hospi-
talization was an illegal act, one which had aroused their concern and
alarm.TO They called for MEDVEDEV's release and for legal action to be
taken against those who had illegally deprived MEDVEDEV of his freedom.
The scientists further saw in ,NEDVEDEV's hospitalization a danger for them
all, that

no honest and principled scientist can be assured of
his own security if similar reasons can cause repres-
sion in the form of incarceration in a psychiatric
hospital for an indeterminate period of time with the
loss of all human rights, except the right to be the
object of the doctor's examination.

71

Also on 4 June 1970 an open letter to "Scientists, Scholars, and Ar-
tists of the Whole World" was written by an anonymous group of "scientif-
ic wgkers" of the Acaduny of Sciences who called for support of DVK-
DEV. MEDVEDEV's incarceration was viewed by this group as only one ex-
ample of many of lawlessness in the USSR, but it did evidence an escala-
tion in arbitrariness in that it was the first time the authorities did
not try for even a semblance of legality. The group indicated that it
was appealing to the rest of the world as a last resort, for it had learn-
ed that appealing to Soviet authorities meant only further repression.
The "scientific workers" called on their colleagues throughout the world
to boycott all Soviet scientifiJ, technological and cultural exchanges
and to stop negotiations with the USSR until MEDVEDEV's release. Other-
wise, they saw the beginning of a new mass pogrom of Soviet scientists.

MEDVEDEV was released on 17 June 1970, after a meeting of the Minister
of Health, Academy of Sciences President Keldysh, SAKhAROV, KAPITsA, AS-
TAUROV and other scientists who had supported MEDVEDEV.73 ,EDVEDEV's re-
lease was apparently contingent on his promise not to participate in fur-
ther dissident activities.7"

On 20 June 1970 thirty-one people, seven of whom were scientists, sign-
ed an open letter expressing the fear that MEDVEDEV's experience could
mean that anyone, regardless of his scientific or social contributions,
could be dealt with "medically."7 5 They also expressed the hope that the
scientific comunity would be as vocal in support of other people facing
the threat of hospitalization as it had been of MEDVEDEV. They recogniz-
ed that a "corporation of scientists" had defended NMVEDEV and they main-
tained that those who did not belong to any "corporation" needed support
that was just as vhole-hearted and passionate. The scientists who signed
this letter, it should be noted, were not from the scientific elite which
had signed the earlier protests. As "ordinary" scientists, they might
dave been trying to cast off the tinge of parochialism and elitism that
might have surrounded the massive support of MEDVEDEV from the scientific
community.

Mathematician PL40NOV, who had been in trouble with Soviet authorities
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in the past, was arrested in July 1970 and tried and convictea in October
of the same year for distribution of "samizdaX" vnich slandered the Sovi-

et system.7o PIi10',OV had been sent to a psychiatric hospital in 19 4 for

submitting a request to leave the Komsomol and was arrested in 1957 for

writing articles on the Hungarian Revolution and for attempting to form

an anti-Soviet group among university students. He received a ten-year

sentence for his activities, of which he served only six years. Ee sub-

sequently went on to get his candidate and doctoral degrees.77 On 11

November 1970 ten scientists wrote a letter to the Supreme Court of the

USSR in which they expressed their concern over the severity of PII.MNOV's

sentence (five years in exile) for actions that in a democratic society

would be considered normal.7 8 They also protested the ambiguous nature

of the crime of slandering the Soviet system and the fact that such trials

were "closed." It was a sign of PfL.MNOV's importance as a mathematician

that, not only did he not receive a prison term, he did not have to cur-
tail his scientific activity while in exile. A special department of the

Komi Branch of the USSR Academy of Sciences was established for him in

Syktyvxar so that he could continue working in his mathematics specialty.

The hospitalization of dissident N. Gorbanevskaya on July 7, 1970 and
the arrest of her friends, V. Tel'nikov and Yu. Vishnevskaya, who had at-

tempted to attend her trial, evoked a letter of protest in July from
nineteen people, seven of whom were scientists.79 The protesters com-
plained that these incidents shoved that all it took to be persecuted by

the authorities now was friendship with a dissident, the first time this
had happened since Stalinist times, They further asserted that a man can
lose all his rights and freedomp except one without losing his humanity.
The final freedom was the right to love someone else. The motivation for
sending this protest letter, they affirmed, was to show that they had not
lost their humanity.

On 25 September 1970 a memorial to biologist N. I. Vavilov, who had

been persecuted by Stalin and had perished in a labor camp, was dedicated

in a Saratov cemetery by Vavilov's son.80 The younger Vavilov had col-

lected money for two years from Soviet biologists and the elder Vavilov's
students, colleagues and friends. The authorities monitored who was col-
lecting money for the memorial and in connection with this questioned a

number of important scientists from Moscow, Leningrad and Saratov at their
institutes. Several of them, in fact, received Party reprimands.

The decision of the Nobel Comittee to award Solzhenitsyn the Nobel

Prize in 1970 was applauded by a group of thirty-seven people, twelve of
whom were scientists, in a letter to the Committee on 10 October 1970.81

'"he signers of the letter, recognizing that the awarding of the Nobel
Prize to Solzhenitsyn might lead to a new wave of denunciations of the

riter, considered it their duty to express their gratitude publicly to

Solzbenitsyn for his work and to condemn the denunciations as a national
shame.

Biologist STROKATAa, wife of convicted dissident S. KaravanskiyI was

arrested 8 December 1970 and charged with the distribution of "samizaat ." 8 2

She had been a witness at her husband's trial and had been accused of bad

conduct during it; in fact, she was threatened with the loss of her job
unless she changed her behavior. On 21 December 1970 five dissidents,
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including historian P. Yakir and Ukrainian nationalist V. Chornovol, an-
nounced the formation of a "Citizen's Committee for the Defense of Nina
Strokataya," which was to collect information pertaining to STROKATAYa's
cate, collect money to aide STROKATAYa and her husband, and demand that
STROKATAYa be given her rights to choose a lawyer and to have an "open"
trial.83 In case the demands of this committee were not met, the five
dissidents vowed to turn to the United Nations' Committee on the Rights
of Man. STROKATAYa was sentenced 19 May 1972 to four years confinement.

On 24 March 1971 ChALIDZE's apartment was searched and a number of
documents and files were confiscated, including issues of the Chronicle
of Current Events.84 SAKhAROV protested this search in a letter to the
Minister of Internal Affairs, saying that the archives and materials
were necessary for the work of the Human Rights Committee, to which both
of them belonged.b5 On 30 March 1971 ChALIDZE had to report to the KGB
to answer questions on foreigners he had met with during the month and
what he had given them.86

The arrest and psychological testing of dissident V. Bukovskiy on 29
March l971 elicited a protest lptter from fifty individuals, thirteen of
whom were scientists.87 Scientists SAKhAROV, LEONTOVICh and ShAFAREVICh
and writer A. Galich also wrote a letter to the Procurator General and
the Minister of Justice in December 1971, Just before Bukovsiiy's trial,
in which they expressed their conviction that there was no basis for
Bukovskiy's arrest and trial and conveyed their hope that his trial would
be objective, "open", and would honor all the defendant's rights.88

3. 1972-73. Massive government crackdown: Chronicle suppressed, wide-
scale persecution.

The Soviet authorities had their greatest successes in the 1972-73
period in terms of crushing dissent: The Chronicle of Current Events was
forced to cease publication, a number of prominent dissidents were ar-
rested, and SAKhAROV, the acknowledged leader of the human rights movement
in the USSR, was publicly condemned. It probably seemed to many dissi-
dents at the time that the Soviet dissident movement was approaching its
final days. It is difficult to determine exactly what was the turning
point. It might have been the outrage over the terrorization of SAKhAROV
in late October 1973 or the establishment of the Soviet Section of Amnes-
ty International in tne same month. Whatever the case, by 1974 the dissi-
dent movement had regained its vitality, despite the continuation of ar-
rests and persecutions.

According to TVERDOKhLEBOV, from the beginning of 1972. to March 1973
at least thirty-five people, seven of whom were scientists, had been in-
terrogated by the KGB on the publication and distribution of the Chroni-
cle of Current Events.8 9 As a result of the authorities' pressure, the
Chronicle ceased publication from October 1972 until the spring of 1974,
depriving the dissident movement of a mouthpiece and source of information.
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Mathematician PLYuShch, a member of the Initiative Group, was arrested
15 January 1972 for distributing "samizdat" and for allegedly anti-Soviet
conversations. PLYuShch had also written a letter to the editors of the
newspaper Komsomolskaya pravda in January 1968 protesting the Ginzburg-
Galanskov trial, for which he was removed from his Job.90 He was ruled
mentally ill at his trial in late January 1973 and was incarcerated in a
psychiatric hospital. One of the witnesses at PLYuShch's trial, a math-
ematician and Candidate of (Physico-mathematical) Sciences identified on-
ly as V., had been pressured by the KGB into denouncing PLYuShch and tes-
tified that PLYuShch had given him "samizdat" material.91 The matnema-
tician had been close to PLYuShch in the years prior to his arrest and,
whether because of his relationship with PLYuShch or the fact that he was
caught with "samizdat" in his apartment, he was fired and was without
work for a period of time. The KGB worked on him, alternating threats
with enticements (a Job and an apartment), and finally achieved its ioal.
The striking similarity of this "betrayal" to the "betrayal" at LYuBAR-
SKIY's trial only three months later (see below) leads one to believe
that the authorities had decided that pitting one scientist against anoth-
er was a very useful tactic.

LYu ASKIY was arrested 17 January 1972 and was sentenced to five years
confinement at the conclusion of his trial in la.e October 1973 for posses-
ion and distribution of "samizdat. "92 LYuBARSKIY had not participated in
any demonstrations, signed any protest letters, or written any. "samizdat";
he simply turned to "samizdat" in the aftermath of the Soviet invajion of
Czechoslovakia to acquire additional information on the event. LYuBARSKIY
admitted that he had received pme of his "samizdat" from VOL'PIN, who,
in the meantime, had emigrated to the US. A fellow scientist, close
friend, and co-author of LYuBARSKIY's, B. M. Vladimirskiy, was apparently
pressured into testifying against LYuBARSKIY at the trial; the fact that
a personal conversation between the two friends had been used as evidence
of a criminal act was cited by LYuBARSKIY as a dangerous precedent. Math-
ematician KRISTI was placed in a psychiatric hospital on 2 November 1972
for attempting to attend LYuBARSKIY's trial;93 she was released only after
SAKhAROV's intercession on 29 November.

Mathematician BOLONKIN was arrested in June 1972 for dissemination of
the Chronicle and other "samizdat" documents, for which de was sentenced
to four years confinement and two years exile.94 During his imprisonment
his doctorate was annulled and his scientific works on cybernetics con-
fiscated. He was arrested again in April 1978, Just weeks before the end
of his exile, for allegedly stealing government property and sentenced to
another three years in confinement.95 SAKhAROV, believing that the reason
for BOLONKIN's second sentence was the KGB's fear that he might emigrate,
wrote a letter on 15 August 1978 to participants of the International
Congress of Mathematicians in Helsinki with an appeal to come to their
colleague's aid.96

On 28 September 1972 mathematician ShIhAINOVICh was arrested and
placed in complete isolation pending investigation of his case.97  On 23
January 1973 SAKhAROV and his wife attempted to have ShIKhAXOVICh relea-
sed into their custody, but their attempt was unsuccessful. Finally, on
5 July 1973 SAKaAROV, his wife, and geophysicist POD"YaPOL'SKIY, having
found out that ShIKhAXOVICh had undergone a psychiatric examination and
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had been aeterr-inea to be rienta.Iy ill, wrote an open letter -o -: pay-
cr.iatris-s, doctors, and mathematicians of the world, as well as all zeo-
.ie on ear;i, appealing for an ena to ps-ychiatric rerression.9O

in June 1972 the Supreme Soviet of the PSFSR issued a decree setting
minimum fines to be imposed on people giving prisoners "illegal" provi-
sions. SAriAROV and LEOINTOVICh, appealing as fellow sciertist3s, sent a
telegram to the Chairman of the Su;reme Soviet of the RSFSR, Academician
and rhysicist M. D. M4iillionschikov, wuo was also the deputy director of
the Irstitute of Atomic Energy (LUO OVICh's Institute), in which they
expressed their fear that the aecree would mean worse conditions for
prisoners, who existed in a state of chronic starvation as it was. 99
SAsCaAROV and LZONTOVICh wrote that they wanted to believe that Million-
shchikov would not refuse to take part in overturning this decree; it is
likely that both scientists knew Millionshchikov perscnally. They also
called on the delegates to the Supreme Soviet to speak up for reform of
penal legislation to eliminate starvation in prisons.

In September 1972 two letters calling for amnesty for political pris-
oners and the abolishment of capital pu-ishment were sent to the Supreme
Soviet of the USSR. These measures, to ba in honor of the 50th Anniver-
sary of the Formation of the Soviet Union, were proposed by a group of
fifty-odd people, nearly half of whom were scientists. The first letter
called for the release of all prisoners convicted of (Soviet Criminal
Code) Articles 190-1, 190-2, 190-3, 70 and 72, or in connection with re-
ligious beliefs or the desire to emigrate.l00 The second letter request-
ed the repeal of capital punishment on moral grounds and on the grounds
that it was not socially Justiflable.l0i

One minor, although quite pathetic, trial involving a number of sci-
entists was the trial of physicist TEMKIN for custody of his daughter.
TEM!IN had received permission to emigrate on 19 October 1972 with his
daughter, but, when they went to pick up the visas on 23 October, he was
told that his wife, from who he was divorced, had refused to let her
daughter leave the Soviet Union.1 0 2 After TE!VXIN and his daughter, who
wanted to emigrate, had written to a number of agencies and officials in
both the USSR and abroad, his wife took him to court to deprive him of
his parental rights. At the 17 January 1973 trial the scientists V. LEV-
ICh, KhAIT, RAYeVSKIY, YaKhot, and KUSTANOVICh all vouched for TELKIN's
character and parental qualities;1 03 the court, however, decided in
favor of TE!KIN's wife. In February 1973 his daughter was seized at
TSXIN's mother's apartment by the police and returned to her mother;
T35CIN was arrested for resisting the police. On 18 June 1973 he declar-
ed a hunger strike, and emigrated several days later.104

On 3 January 1973 BELOGORODSKAYa was arrested for anti-Soviet propa-
ganda in connection with the dissemination of "samizdat". She had beea
arrested in 1968 (see above) on a similar charge. During the summer of
1973 her husband's grandfather, Academician B. Delone, and KAPITsA inter-
ceded on her behalf, and their support was apparently significant for
she was released 16 November 1973 and all charges were dropped.102

In February 1973 the Soviet press delivered its first attacks on
SAnJAROV's dissident activities, a series of attacks wnich culminated in
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the 23 August 1973 letter signed _. forty academicians,106 at least se-
ven of whom were fellow physicists and one of whom, 0IGELGAET, had
signed a 1960 protest letter on changes in the Soviet criminal code which
could be used to persecute dissidents (see above). The academicians cen-
sured SAKhAROV for his memoranda, which slandered "the governmental sys-
tem and the internal and external policies of the Soviet Union." They

also claimed that he was opposed to the USSR's policies on the "relaxa-
tion of international tensions," a position which hurt the reputation of
the Soviet scientist.

On 15 August 1973 SAKhAROV was called in to talk with the First Depu-
ty Procurator teneral and was given a warning to stop associating with
foreigners.10T SAJGhAROV had several days previously granted an inter-
view to a Swedish reporter, to whom he explained his evolution as a dis-
sident. He admitted in the interview that when he wroe his famous 1968
essay, in which he saw the convergence of socialism and capitalism, he
was too far removed from the basic problems of people because of his pri-
vileged status and environment.108 He had then seen Soviet socialism as
inherently positive, he claimed, but since then had come to see it mainly
as a form of state capitaLism. Eventually, he lost faith in socialism
completely. SAKhAROV saw the Soviet system ag being internally quite sta-
ble and had little faith or hope in Western support of Soviet dissidents.
The First Deputy considered this interview a violation of SAKhAROV's se-
curity pledge, despite the fact that the interview had nothing at all to
do with SAKhAROV's field of physics:

Because of the nature of your previous work you had
access to state secrets of the utmost importance.
You made a signed statement to the effect that you
would not divulge state secrets, that you would not
meet with foreigners. But you are meeting with for-
eigners and giving them information, which might be
of interest to foreign intelligence agencies. I ask
you to consider the seriousness of this warning and
draw the conclusions for yourself.10 9

SAKhAROV replied to this charge, and the implied threat, that he never
had and never would divulge military or military-technical secrets and
that he had not dealt with secret work since 1968 anyway. The First Dep-
uty, however, indicated that this made no difference at all.

SAKhAROV and Solzhenitsyn, who was also under attack at this time, were
supported in a protest letter on 9 September 1973, signed by a group of
ten Jews, eight of whom were scientists.ll0 The Jews, all of whom had am-
plied to emigrate and realized that this protest letter might risk their
chances of emigrating, felt that silence on the matter only made them par-
ty to the crime and believed that the risk was worth it. They viewed the
repression of SAKhAROV and Solzhenitsyn as a harbinger of a return to the
"darkest days in the history of the USSR." TURChI had also written a
letter of support for SAKhAROV in September, decrying the campaign direct-
ed at SAKhAROV's discreditation and calling on all supoorters of-progress,
democracy and peace to raise their voices in SAKhAROV's defense."' TUR-
ChIN viewed the campaign against SA~hAROV as harmful to the international
position of the USSR and to the policy of coexistence, because it provok-
ed distrust as to the intentions of the USSR.
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In a letter written to the President of the World Federation of Sci-

entists by seven female prisoners, one of whom was the scientist SURO-
iATAYa, in September or October 1973, the campaign against SAKhAROV, wa-
ged in part by establishment scientists, was cited as evidence that

under the conditions of Stalinist tyranny was formed
a generation of scientists who were capable of parti-
cipating in scientific progress, but who were unable
to understand the problems of social progress.ll 2

Conclusive proof of this, according to the seven prisoners, was the fact
that one of the scientists persecuting SAKhAROV, Academician and genet-
icist Dubinin, was himself a victim of Stalinist repression. The women
called on Soviet scientists to become aware of this "ghost from the
past," repression, which was being carried out with the participation of
other scientists, and stated that Soviet scientists should realize that
participation in police acts was incompatible with scientific work.

The worst fears of SAKhAROV's supporters were nearly realized when, on
21 October 1973, he was threatened in his apartment by two Arabs who
claimed to be members of the Palestinian terrorist group "Black Septem-_
ber."11 3 Ten days prior to this incident SAKhAROV had given an interview
in which he refused to criticize the policies of Israel, stating that
Israel was waging a war for its survival and that a repetition of the
WWII genocide of the Jews should not be permitted to occur.114 The Arab
terrorists demanded an explanation of this comment from SAKhAROV, telling
him that they never warned a person twice. Solzhenitsyn came to SA1nROV's
defense in a letter on 28 October in which he expressed his conviction
that this act was done with the full knowledge and encouragement of the
Soviet authorities;ll5 moreove;, he feared that this was a new method to
be used by the authorities in dealing with dissidents, hiring professional
killers. Solzenitsyn vowed to devote the rest of his life to destroying
the killers if such an event were to take place. Four other dissidents,
three of whom were scientists, issued a statement on 30 October also ex-
pressing the opinion that this attack was not committed without the know-
ledge of the Soviet authorities.116

On 28 August 1973 TVERDOKhLEBOV's apartment was searched and a number
of documents were confiscated, including all his legal literature, his
human rights Journals, and the part of the Human Rights Committee archives
he maintained;117 ChALIDZE, another member of the Committee, had had his
files confiscated in 1971 and had since emigrated to the US. Viewed to-
gether with the campaign against SAKhAROV, then, the confiscation of
TVERDOKhLEBOV's files was an attempt by the authorities to eliminate the
Human Rights Committee as a viable dissident organization by removing its
information sources. The campaign against SAKhAROV was an attempt to si-
lence the group's spokesman and leader.

One of the few occurrences favorable to the dissident movement in the
1972-73 time frame was the emergence of ORLOV as an active dissident. In
an open letter to Brethnev on 16 September 1973, ORLOV presented a well-
conceived essay on the reasons for the backwardness of the USSR in its
economy, science and culture and on possible solutions to this problem.
ORLOV cited Marxist ideological interference as the reason the USSR was
as far behind in science.liB The West was moving ahead in areas of tech-
nology which the ideologists in the USSR had dismissed as unacceptable,
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despite the fact that these now areas of technology furthered science.
ORLOV proposed the "experimental method" as the way changes in govern-
ment should be effected, with complete openess and freedom of discussion.
In other words, an end to ideological interference. He found fault vita
Marxism as a descriptive body of knowledge in that it ignored the contri-
butions of morality and conscience in history, which ORLOV described as
among the most powerful driving forces of history. In response to the
apparent belief of the Soviet leaders that scientific development could

continue without lifting censorship and repression, ORLOV asserted that
a scientist's intellect was formed by both scientific tradition and his
cultural environment, and that limiting artistic imagination limited
scientific imagination.Ul9 ORLOV, then, in the scope of his ideas and
the breadth of his knowledge, almost immediately assumed a position in
the dissident movement which was on the level of SAKhAROV, TURChIN, and
TVERKOnhIBOV.

Between September and October 1973 a new human rights group, initially
called "Group 73," later the "Soviet Section of Amnesty International."
was formed by eleven people, seven of whom were scientists, including
TVERDOKhLEBOV, TURChII, ORLOV, and KOVALV.120 Two of the scientists,
TVERDOKhLEBOV and KOVALEV, had been members of earlier dissident groups.
The authorities relatively quickly moved in to eliminate this new group,
and the arrests and harrassment of its members are documented in the next
section.

4. 19T4-T8: Attempts by the apthorities to eradicate dissident groups.

In the period 1974-78 the Soviet authorities began a systematic series
of arrests to deplete the dissident organizations of their leading activ-
ists and spokesmen, designed ultimately to eliminate the groups altogether.
Because of the large number of scientists involved in dissident groups,
this policy move affected dissident scientists in the most direct way,
resulting in the arrests of six of the most active of them. Scientists
did not, however, lessen their support of other dissidents during this
period, and signed numerous protest letters in the latter's defense.

On 27 February 1974 the threat that V. Bukovskiy might be transferred
to Vladimar Prison prompted the writing of a protest letter to the League
of the Rights of Man by eight individuals, five of whom were scientists.121
The protesters called on the West to support Bukoeakiy, citing Western
support as having earlier saved Bukovskiy from a psychiatric hospital and
more recently having saved A. Amal'rik. Bukovskiy was arrested on 29
March 1971 for anti-Soviet slander and had been, up to that time, a spokes-
man against the psychiatric repression of dissidents. He was sentenced
to seven years confinement and five years exile.

The refusal of imprisoned literary critic G. Superfin to testify at
dissident V. Khaustov's trial on 5 March 1974 garnered the support of
forty-four people, eleven of whom were scientists, who demanded Superfin's
release and the intercession of a comission from the International
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Association of Jurists into his case. 12 2 The protesters also decried the
fact that Superfin had not been tried himself and that his testimony,
which he later renounced, was obtained illegally by the KGB investigators.

In early 19T4 KOVALEV, T. VELIKANOVA, and T. Khodorovich announced pub-
licly that they had assumed responsibility for the resurrection and con-
tinued publication of the supressed Journal, Chronicle of Current E-
vents,123 the previous issue of which had been distributed in October 1972.
This was a significant but dangerous move on their part, as it opened
them up to charges of disseminating anti-Soviet propaganda, a criminal
offense. No one had publicly admitted compiling or publishing tae Chron-
icle in the 1968-72 time period. The Chronicle resumed publication in
the spring of 1974, when four issues covering the period from October 1972
to May 1974 were distributed, and publication has continued up to the
present time (1979), despite the subsequent arrest of KOVALEV and the emi-
gration of Khodorovich.

SAKhAROV, in an open letter to fellow academician ENGEL'GARDT on 29
May 1974, denounced him for telling US and European scientists and pub-
lic officials that open support of SAMAROV in the West was not helpful
to SAKhAROV or hib family.124 ENGEL'GARDT had also told Westerners that
the August 1973 letter, in which forty academicians had condemned SAKh-
AROV (one of whom had been ENGEL'GARDT), had saved SAKhAROV from more
serious consequences. ENGEL'GARDT's conversations had purportedly been
rife with protestations of goodwill towards SAKhAROV and his position,
with only a hint of condescension concerning SAKhAROV's naivete, careless-
ness and inexperience. In response SAKhAROV stated that he had conscious-
ly chosen his own life style, which admittedly might be far from pragmatic,
and that he didn't need ENGEL'GARDT to correct it. SAKhAROV further main-
tained that open support of him in the West was the best way to help him.
Whether ENGEL'GARDT was nothing more than the government's errand boy,
sent abroad to pose as a liberal scientist while undermining SAKhAROV, is
hard to determine. ENGELeGARDT, it should be recalled, did take part in
a protest in 1966. It is likely that, as a Jew and as a relatively lib-
eral thinker, ENGEL'GARDT as forced to make certain concessions to keep
his post as director of the Institute of Molecular Biology and to be al-
lowed to travel abroad. It may well be that ENGEL'GARDT's ideas were
close to SAKhAROV's, the difference being, of course, that SAKhAROV chose
to elucidate his ideas publicly.

On 28 November 1974 V. Osipov, the editor of the "samizdat" Journal
Veche, as arrested, in protest of which a statement was released by six-
teen individuals, seven of whom were scientists.125 Veche, the first
periodical devoted to the Russian nationalist movement, was published
openly but unofficially from January 1971 until Osipov's arrest. Osipov
had refused to confront the authorities politically in his Journal, hoping
that the regime would not oppose his patriotic activities. Since he gave
less importance to the problem of human rights than to the problem of the
decay of the Russian nation, he assumed that he was less of a threat than
were most Soviet dissidents. Osipov's wife was mathematics teacher XASh-
KOVA, who was a poet who had contributed to Veche.126 She uas also a
former political prisoner, arrested for the first time in 1958 for cre-
ating an anti-Soviet organization and for the second time in 190o for
attempting to illegally cross the border with her former husband. :!AShKOVA
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wrote an open letter in support of Osipov on 28 December 1974, in whichshe revealed that sae had been persecuted by the police since her hus-
band's arrest, a situation that vwas aggravated by the fact that she was
seven months pregnant and was in dire financial straits. 1 2 7 She asked
for financial assistance and support of the activists in the Christian
and humanist movements in Osipov's defense.

KOVALEV was arrested on 2T December 19T4,, four days after his apart-
ment was searched and a large amount of 'saaizdat" confiscated.12" K.
VALEV was the first of the dissiddut scientist leaders to be arrested in
the 1974-78 period. The formal reason for his arrest was his alleged
relationship to the "samaizdat" Chronicle of the Lithuanian Catholic
Church. which he muportedly used in compiling the Chronicle of Curent
Events. KOVALEV had been a "free-thinker" since 1956, when, as a stu-
dent at Moscov State University, he was one of the authors of a letter
to the dean of the Biology Department demanding the restoration of ge-
netic (destroyed by Lysenkoism) as a scientific discipline, for which he
was summoned to the KGB.129 In February 1968 KOVALEV signed one of the
protest letters in support of Ginzburg, and in 1969 he became a founding
member of the Initiative Group, for which he was fired from his position
at Moscow State University.130 KOVALEV later became a member of the So-viet Section of Amnesty International, and he continued his work of sup-
porting dissidents and disseminating "samizdat" up to his arrest.

A number of scientists wrote protest letters in support of KOVALEV im-
mediately after his arrest. Mathematician GOL'FAND released a statement
in which he expressed his conviction that the reason MOVALEV was accused
of collaboration with the Chroicle of the Lithuan Catholic Church wasto enable the authorities to move KOVALEV's trial out of Moscow to Vil'-
nyus, away from his friends and foreign journaists.131 (OL'FAND vouched
for KOVALEV's high moral convictions, stating that KOVALEV had personally
helped a number of political prisoners and their families, as well as re-
ligious believers, and he called for a world-wide defense of KOVALEV.
SAhAJOV wrote a letter on 28 December appealing for an international
campaign for KOVALEV's release.132 On 30 December the Initiative Group
and fifty-two supporters released a statement in support of KOVALEV; of
the fifty-five people signing the document, twenty-five were scientists.133
KOVALEV was tried 9-12 December 1975 and received a sentence of seven years
confinement and three years exile.134 KOVALEV's later persecution in pri-
son, in 1976, was met by a protest from twenty-two people, eighteen of
whom were scientists, who called on all biologists of the world to with-
hold scientific contacts with the USSR until IOVALEV's release.l35

On 18 April 19T5 TVERDOQLEBOV was arrested, after having been sub-
jected to two searches and four interrogations from 27 November to 25
December 19T4.13 On the same day of TVERDOKhLEBOV's arrest the apart-
ments of two other Amnesty International members, TURChIN, the chaLuan
of the Soviet Section, and AL'BREKhT, were searched and documents con-
nected with the activities of the group confiscated.13T Protesting
rVERDOIhL0OV's arrest in several letters were twenty individuals, ten of
whom were scientists.l38 Additionally, TVERDOXhLEBOV, a Russian Ortho-
dox, was denied the right to confess to a priest while in prison await-
ing his trial. This was protested by fellow Christian AL'BREKhT in a
letter to M,1oscov .atriarch Pimen on 10 November 1975.139 ChALDZE
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considered TVEPJD)OIbLBOV the last representative of the "analytical
school" in the human rights movement still living in the USSR (after
the emigration of Ts&UKiM4AN, VOL'PIN and himself), and he saw TVE&WOL'h-
LEBOV's arrest as confirmation that the Soviet authorities regarded TIVZE-
DOKhLBBOV's apolitical studies of the Soviet judicial system as being
no less dangerous than loud mrotests.l40 TVEPJ)OraLEBOV was sentenced to
five years exile on 16 April 1976, but, since his year in prison countea
as three in exile, he remained in exile only until 1978, after which he
apparentl: resumed his functions as secretary of the Soviet SectioL of
Axnnesty International. 141

In June 1975 SAKhAROV released his third major essay, "Concerning the
Country and the World," which, in its pessimistic view of the future of
the USSR and world peace, reflected SAKhAROV's discouragement after the
massive persecutions of dissidents by Soviet authorities in the previous
several years.14 2 SAKhAROV expressed distrust of the Soviet compliance
with arms control agreements and called on increased Western pressure to
keep the USSR from gaining the upper hand in world politics. This essay,
together with the Nobel Committee's awarding SAKhAROV the Nobel Peace
Prize on 9 October 1975, evoked another wave of condemnation of SAKhAROV
from establishment scientists.143 On 25 October seventy-two members of
the USSR Academy of Sciences, less than one 'third of the total, including
ENGEL'GARDT and, inexplicably, KAPITsA, released a statement in which they
protested the Nobel Committee's action. Writer L. Kopelov, a former pri-
son camp comrade of Solzhenitsyn's, condemned the academicians' move, as-
serting that the most they would have risaed by not signing the statement
would have been the temporary displeasure of the authorities an. a momen-
tary setback in their careers.l& Kopelev maintained that these academi-
cians would suffer on account of their decision through the hatred of
their contemporaries and followers, not to mention through the weight of
their own consciences: "The most eloquent necrologies and the most luxu-
rious gravestones do not counterbalance the shameful weight of signing."

On 12 May 1976 a group called the "Public Group to Assist in the Ob-
servance of the Helsinki Accords in the USSR," also known as the Moscow
Helsinki Monitoring Group, was established by twelve people, four of whom
including the chairman, were scientists: ORLOV (chairman), KORChAK, LAN-
DA, and ShchARANSKIY.145 The group, as its title indicates, watched for
violations of the Helsinki Accords and reported them. In the period from
November 1976 to April 1977 another four Helsinki monitoring groups were
formed and were located, respectively, in the Ukraine, Lithuania, Georgia,
and Armenia.146 Five of the twenty-two founding members of these groups
were scientists: STROKATAYa, FINKEL'ShTEYN, G. GOLDShTEYN, I. GOLDShTEYN,
and XAZARYaN.

At some point prior to mid July 1976, twenty-four Soviet scholars, all
but one of wnom were scientists, signed an open letter to the President
of the USSR Academy of Sciences, A.P. Aleksandrov, and Chairman of tne
State Committee on Science and Technology, V.A. Kirillin, in which they
addressed the problem of the violation of Soviet scholars' civil and pro-
fessional rights.17 The scholars, while admitting that the persecution
was not as bad as it had been under Stalin, cited the restrictions on pub-
lisning research papers, attending professional meetings, and traveling
abroad as aetrimental to the development of contemporary science. They
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further stated that scholars had a responsibility far exceeding their
own professional and personal affairs, that of defending human rights.
In a sense, these scientists were attempting to Justify tne leading
role of the scientist in dissidence by claiming that a scientist-schol-
ar was obliged to advocate human rights issues.

Physicist ZAKS, who was TVERDOlaLEOV's step-sister and ShUSTER's wife,
attempted to engage a lawyer in Moscow in late September 1976 to defend
Pavel Ye. Bashkirov, who had been persecuted for friendship with leading
dissidents.14 8 Bashkirov had been deprived of the right to chose his own
counsel for his forthcoming trial. This illegal interference on the part
of the authorities with Bashkirov's right to counsel was protested in a
letter to the Minister of Justice of the RSFSR which was signed by eight
individuals, four of whom were scientists.1 4 9 Eventually, ZAKS was able
to have the lawyer earlier selected by Bashkirov's relatives reinstated.

On 25 November 1976 a concert to be held at the club of the Institute
of Atomic inergy in Moscow was cancelled because of the proposed partici-
pation of, among others, songwriter and physicist mIEZAYaN.150 His con-
certs at the Moscow Physico-Technical Institute and the Architecture In-
stitute, scheduled for November and December 1976, were also cancelled.
MIRZAYaN had been questioned in 'lay by Party officials concerning his
participation in the so-called ";_skresen'ye" (Sunday) concerts, which
were unofficial concerts held in the outlying areas of Moscow in 1976.151
He was accused of being one of the organizers.

The publication of the hui-4 rights document, "Charter 77," by 257
Czechoslovak intellectuals in January 1977 was hailed and firmly sup-
ported by sixty-two Soviet citizens, twenty-five of whom were scientists,
on 12 February 1977.152 "Charter 77," which called for the humanization
of society through the implementation of constitutional rights, was
written originally in an attempt to urge official compliance with the hu-
man rights provisions of the Helsinki Accords, but became the symbol for
liberalization in the Soviet bloc. Perhaps the most significant aspect
of this document was that it came not from the West but from a socialist
state; hence, it was more troublesome ideologically for Soviet authorities
to combat. The thought that dissident intellectuals from various social-
ist countries could arrive at common positions and provide mutual support
was also, no doubt, disconcerting and troublesome for the Soviet leaders.

The arrest of writer and founding member of the Helsinki Monitoring
Group, A. Ginzburg, on 3 February 1977 was met by a protest from Soviet
citizens which nearly matched the protest of his trial in 1968. A pro-
test letter, signed by 325 individuals, sixty-eight of whom were scien-
tists, was released the day after Ginzburg's arrest.153 The letter call-
ed on the leaders of the countries adhering to the Helsinki Accords to
recognize Ginzburg's arrest as an attack on a member of the Helsinki
Monitoring Group and to realize that his arrest evidenced the existence
of a political and social climate in the USSR which would have serious
international consequences. Ginzburg was sentenced to eight years con-
finement and five years exile in July 1978. He was released, however,
on 27 April 1979, in a prisoner exchange between the US and USSR.

On 10 February 1977 ORLOV was arrested after several searches of his
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apartment, during which a number of "samizdat" docUj.ents were confiscat-
ed.14 ORLOV's arrest, which came just three days after fellow Helsinki
Z.ionitoring Group member lI'YuK's apartment was searched and seven days Lf-
ter Ginsburr's arrest, clearly indicated that the authorities ra4 made
the decision to eliminate the group altogether. ORLOV nead been at ocos
with official policy in the USSR since 1956, when he and a group"of col-
leagues presented a program for democratic reforms in the Party and the
state.153 This occurred at a Party meeting at the Institute of Theoret-
ical and Experimental Physics in Moscow and resulted in his expulsion
from both the Party and the Institute. He was unable to find work in
Moscow after that and finally moved to Yerevan, where he was elected a
Corresponding Member of the Armenian Academy of Sciences. In 1972 ORLOV
returned to Moscow and began working at the Institute of Terrestrial
Magnetism and Propagation of Radio Waves, located in the Krasnaya Fakhra
Science City just south of Moscow. He was fired from that institute in
1973 for his letter to Brezhnev on the reasons for the bacirwardness of
the USSR (see above). Less than three weeks after his letter to Brezhnev
ORLOV became a founding member of the Soviet Section of Amnesty Interna-
tional. He was unable, however to find an regular work after his dis-
missal from the Institute.

ORLOV's arrest was followed by a number of interrogations and other
tactics designed to frighten off his proppective supporters; some of the
scientists interrogated were GOL'FAND, LANDA, LAVUT, GASTEV, KORCAIK and
AL'BREMhT.156 Physicist BARABANOV was offered a chance to denounce ORLOV's
political views in order to get promoted; he refused.1 57 Corresponding
Member of the USSR Academy of Sciences L.B. Okun' was brought before the
director of the Institute of Theoretical and Experimental Physics, the
secretary of the Party bureau and an "unknown person" and asked if he was
planning to speak out on ORLOV's behalf.158 He replied that he was not.
ORLOV's trial was held 15-18 May 1978 and he received the maximum sentence
for the charge of anti-Soviet propaganda and agitation: Seven years con-
finement and five years exile. Protesting his sentence were fourteen sci-
entists.159

On 4 March 1977 mathematician and Helsinki Monitoring Group founding
member ShchARANSKIY and cyberneticist LERNER were accused of espionage
and collaboration with the CIA in an open letter to the Presidium of the
USSR Supreme Soviet, the United Nations and the US Congress by ShchARAN-
SKIY's former roanate S.L. Lipavskiy.166 ShchARANSKIY was arrested 15
March 1977 after a search of his apartment five days earlier.161 A num-
ber of scientists were interrogated after ShchARANSKIY's arrest, includ-
ing FAN, ULANOVSKIY LEVICh, BRAILOVSKIY, AL'3REKWT, I. BEILIN, KISLIK,
and FIXDEL'ShTEYN.16 ShchARANSKIY, who had applied for emigration in
1973 but was turned down for security reasons, had been active in both
the Jewish emigration and the human rights movement. ShchARANSKIY, in
fact, was a leading spoxesman for both movements because of his command
of English and his contacts with foreign journalists.

In June 1977 ShchARANSKIY's previous contacts with foreign journalists
proved a major problem for his defense in court, for he was linsed to al-
leged espionage conducted by US news correspondent Robert Toth. Toth was
detained by the KGB oe l4 June 1977 for allegedly receiving secret infor-
mation on parapsychologr from biologist PETUKhOV on 11 June.163 20th
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claimed that he had heard about PETUKhOV from a Soviet scientist then
living in Israel and that several months earlier ShchARANSKIY had in-
formed Toth that PETUMOV wanted to meet with him. When PETUKhOV final-
ly did meet with Toth, the former asked for Toth's assistance in getting
his research published in the US. Immediately after .1ETPKhOV handed
Toth the materials Toth was picked up and interrogated. On 14 June Toth
was questioned for four hours, primarily about PETUKhOV and parapsychol-
ogy. On the next day though, Toth was informed that he was now testify-
ing as a vitnesz, arnd the questions primarily concerned ShchARANSKIY,
who, at Toth's own admission, had assisted him in assembling information
on Soviet developments in science on several occasions. It is not clear
whether PETL nOV vas working for the KGB when he offered Toth the materi-
ala. It does seem clear, however, that the incident was not initially
an attempt by the authorities to incriminate ShchARANSKIY, for Toth was
questioned on ShchARANSKIY on the second, not the first, day of interro-
gation. It seems more likely that Toth was constantly under surveillance,
that it was for this reason that he was picked up so quickly after being
handed the "secret" material, and that the authorities learned of the
Toth-PETUKhOV-ShchARANSKIY connection in the course of their investiga-
tion and decided then to exploit it.

Also in June 1977 twelve former students and teachers at ShchARANSKIY s
alma mater, Moscow Physico-Technical Institute, released an appeal to
"Professors, Teachers and Students of all the World's Universities" for
support of ShchARANSKI.1 64 The twelve asserted that ShchARANSKIY did
not have access to secret material while at the institute (which was
the reason given for refusing bpis visa application in 1973) and that he
had never done anything which could be construed as being inimical to the
interests of the Soviet government or Soviet society. Despite this and
other pleas in his defense, ShchARANSKIY was tried 10-14 July 1978 and
found guilty of treason, for which he received thirteen years confine-
ment.1 5

In June 1977 an American tourist was found with an article on nuclear
physics in his possession, written by chemist KISLIK, who had been re-
fused emigration on security grounds in 1973.166 In September 1977 KIS-
LIK was threatened witi the possibility of arrest. KISLIK was also an
activist for the Jewish emigration movement and one of the organizers of
the engineering symposium conducted in Kiev throughout 1975. Ten Jewish
scientists came to KISLIK's defense in late 1977 with an appeal to West-
ern scientific societies in which they stated their conviction that the
persecution of KISLIK was an attempt by the authorities to completely

crush all forms of scientific activity by Jewish scientists who had ap-
plied for emigration, including publication, scientific contacts, and
saminars.1 67 It might be that the special nighttime guard duty initiated
at the Ukrainian Academy of Sciences' institutes in Kiev In October 1977168
had some relationship to KISLIK's case, possibly to prevent the unauthor-
ized use of copying machines or other activities in his support.

Further attempts of the authorities to curtail the activities of tne
Helsinki monitoring groups led to the arrest of a member of the Geortan
group, physicist G. GOL'DShTEYN, on 17 January 1978 for "parasitism" 09
and the arrest of a member of the Armenian group, physicist NAZARYaN, on
22 December 1977 for anti-Soviet agitation and propaganda.l70  NAZARYaN
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vms arrested after a sixteen-hour search of his apartment turned up num-
erous "samizdat" materials. OL'DSnTEYN was arrested for refusing to
accept Jobs offered him by state agencies, preferring to live instead on
money he earned tutoring. GOL'DShTEYN had been refused an emiaration
visa in 1971 on the grounds of access to secret information and had later
renounced his Soviet citizenship. He held no permanent Jobs after that
time. He defended his refusal to work as being motivated by the desire
to stay clear of all researcn which could be construed as "classified,"
which would extend the period of time he would have to wait before emi-
grating. GOL'DShTEYN was tried 20 March 1978 and was sentenced to one
year confinement, the maximum sentence for "parasitism." NAZARYa&U, who
had not been brought to trial by late 1978, had enrolled in a seminary
imediately after graduating from Yerevan University and eventually re-
ceived the position of deacon.17 2 He served in the church for a short
period of time and left to resume his work as a physicist, reportedly
after a conflict with the church hierarchy. NAZARYaN became one of the
tnree founding members of the Armenian Helsinki Monitoring Group in April
1977.

The final historical event to be discussed in this chapter involves,
fittingly but purely by chance, SAKhAROV, beyond question the most impor-
tant Soviet dissident scientist and probably the most important Soviet
dissident. On 19 July 1978 SAKhAROV was suoned to the head scientific
secretary of the Presidium of the USSR Academy of Sciences and was infor-
med that his (SAKhAOV's) actions during ORLOV's trial (in May 1978) were
considered impermissable and undermined the prestige of Soviet scientists.l

7 3

The secretary indicated that he was carrying out the instructions of a re-
solution passed by the Presidium on the basis of USSR Academy of Sciences
President Aleksandrov's report on SAKhAROV. SAKhAROV had struck a person
apparently acting in an official capacity outside of ORLOV's court room
who had hit his wife. At the time, SAKhAROV and his wife were trying to
attend ORLOV's trial. SAKhAROV defended his actions, in this particular
instance and in the human rights movement in general, before the secre-
tary, daring the secretary to expell him from the Academy. SAKhAROV em-
phasized that as long as he was a member of the Academy, he expected to
be treated as one. There was not much else the secretary could do or
say: SAIhAROV had emerged unscathed again.
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5. Conciusior.s

What are some of the conclusions zhat can be reached from tne histori-
cal development of dissidence in the scientific community, as .resented
in this cnapter? First of all, there has been a -radual but steady ;o-
grom of dissident scientists holding leadership positions, ;articularly
since 197. Coincident witA the arrests of tie leaders, other less known
but nevertheless active dissident scientists have been subjected to inter-
rogations and apartment searches and threatened with arrest if taey con-
tinued their activities. As a result of this repression, by 1973 zaere
were ver. few dissident scientists of international stature and repute
left in tae dissident movement, and the activities of many of the dissi-
dent groups suffered for lack of leadership.

Another conclusion that could be reached is that the mass persecution of
the scientists who signed %ne 1966 protest letters was a successful move
on the part of the government. The persecutions probably kept a number of
scientists away from the dissident movement completely who might have been
in agreement with post-1966 dissident activities and issues, and very few
of the scientists who signed the 1908 protest letters appeared agaia in
dissident activities. It cannot be said, however, that their dissatisfac-
tion with the Soviet system was eliminated after the repression. It is
more likely that their tactics simply cnanged from external to internal
dissent. it is not unlikely, in fact, that, given an issue of extreme im-
portance or a politically-relaxed atmosphere, these "internal dissidents"
might re-emerge.

The conclusions must be, then, a relatively sober one: there were few
scientists left in a dissident movement which was itself apparently declin-
ing for lack of leadership and excess of repression. There was, however,
one major source of continuity, the organized dissident groups, which had
been created during the period 1969-76, in many cases by dissident scien-
tists. These groups, although deprived of membership through arrests, emi-
gration and persecution, at least theoretically were capable of continuing
the work begun in the late 1960's and early 1970's in the areas of, iner
alia, human rights, religious freedom, and the right to emigrate. All that
was needed was leadership. A number of tnese dissident groups viil Le ais-
cussed in the following charter, for it is these groups which will probabil
remain as rallying points for dissidents in tne USSR in the future.
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CEAPTi. II

Penfield, in his 1973 work, presents a good overview of all the
dissident groups then extant in the Soviet dissident movement. The
reader is referred to that work for a more comprehensive look at dissi-
dent groups. In this chapter, only those groups in which scientists
held leadership positions or were active members will be discussed; al-
though admittedly, few groups were without scientists. The-e are five
categories of groups that will be described and analyzed in this chap-
ter, three of which are concerned with formal groups, two of which are
concerned with informal groupings. Because the 1977 Soviet Constitution
requires that all organizations in the USSR be under the guidance of the
Communist Party (Article 126), it is clear that dissidents belonging to
the formal groups were in violation of the law, at least after 1977. The
formal groups to be analyzed in this chapter are of the democratic/ hu-
man rights type, the ethnic/religious type, and the revolutionary/crimi-
nal type. The informal groupings to be examined are the scientific/pro-
fessional and the social elite.
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1. Democratic/Human Rights Groups

The democratic/human rights groups have been in existence since 1969,
a year which, in retrospect, was a turning point in Soviet dissidence, a
shift away from loosely-organized collective protest letters to organized
groups. It could be suggested that the reason for this shift was to en-
sure the safety of those relatively few dissidents who continued to dis-
sent after 1968: by achieving Western notoriety and public support the
groups might have attained semi-official recognition which allowed them
to exist, albeit for short periods of time.

There have been seven human rights groups in the USSR, all of whom
have had scientists as active members. It is imoortant to note that Ptl
of these groups were considered "legal" by their members. None demanded
an end to Communist Party rule or a transformation of the USSR into a
bourgeois democracy; rather, the groups demanded the unbiased observance
of Soviet law. In keeping with their "legal" status, the methods of the
groups were not overtly subversive or illegal: legal demonstrations,
letters to Soviet and foreign officials and organizations, news confer-
ences, and publication and distribution of "Samizdat," which they refused
to admit was illegal. The immediate goal of these groups was to gain
publicity, both in the USSR and in the West, of Soviet infractions of
Soviet laws, and it was assumed that public opinion would force the USSR
to fulfill its legal obligations. All of these groups were Western ori-
ented: tkey all needed the moral and political support of the Nest to
survive and exert pressure on t'he Soviet authorities.

A. The Initiative Group for Defense of Hian Rights in the USSR

The first of the human rights groups in the USSR, the Initiative Group

for Defense of Human Rights in the USSR (Initiative Group), was founded
in May 1969 with fifteen members, five of whom were scientists: T. VELI-
KALOVA, KOVALEV, LAVUT, PLYuShcn, and PCD"YaPOL'SKIY.I The group's pri-
mary role has been the collection and dissemination of data on violations
of human rights in the USSR; these violations have been reported both to
international and to Soviet authorities. The Initiative Group has made
no overtly politicel statements and has no program, rules, or organiza-
;ional structure. There were no formal ties, in fact, linking tne mem-
bers, who were both Communist and non-Communist, religious and non-reli-
gious, but they did share the conviction that the rights of the individ-
ual had to be preserved in any society. They were also committed to
working in the open in a clearly legal manner.

The impetus for forming this group was the arrest of dissidents Grig-
orenko and Gabay in 1969.2 For the first six months of its existence,
i;he Initiative Group directed all its letters to the United :iations, 3ee-
ing it as the most representative body callea upon to defend universal
interests: "Human rights in any country - is a matter the sane for all
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people, regardless of nationality and state boundaries."
3 The group be-

lieved that the Soviet leadership listened to Western public opinion,
an for this reason sent their letters abroad. When, however, the UN
failed to respond, the Initiative Group turned to other international
organizations and to Soviet authorities. The group only considered hu-
man rights violations in the USSR, despite calls for them to widen
their scope. The group responded to such calls by stating that the USSR,
by its international posture, prompted violations of human rights in oth-

er countries, and that, if the USSR's violations were to be curtailed,
the other countries would change for the better.

Of the fifteen members, six were arrested within .one year. One docu-
ment signed in 1970 listed only eight members, among whom were all five
scientists.4 By 1975 only three members were left to sign the group's
letteja, including scientists POD"YaPOL'SKIY and T. VELIKANOVA.5 In
1976 only T. VELIKANOVA and Khodorovich remained, 6 and in 1977 Khodoro-
vich emigrated, leaving T. VELIKANOVA the sole representative of the
group. Other scientists who have supported the Initiative Group at one
time or another are LANDA, TIMAChEV, VOW'PIN, GAYDUKOV, DZhMILEV, KAP-
LAN, MYuGE, PONOMAREV, ROKITYaNSKIY, RUDAKOV, BELOGORODSKAYa, DIKOV,
MILAShEVICH and KOSTERINA.

B. The Human Rights Committee

The Human Rights Committee was formed 4 November 1970 by three physi-
cists, SAKhAROV, ChALIDZE, and TVERDOKhLEBOV.7 The principles of the
Committee firmly stated that the group would not be political and that
the members would not strive for any political positions. Its goals were
to create favorable living conditions, to strengthen peace, and to devel-
op mutual understanding, all through the medium of the guarantee of hu-
man rights. Some of the functions of this group were: consultations
with governmental authorities on human rights, research assistance on the
theoretical aspects of human rights in a socialist society, legal assist-
ance, and the dissemination of human rights information found in Inter-
national and Soviet law. The Committee expressed its readiness to estab-
lish contacts with social and academic organizations as lone as the or-
ganizations were not guided by the desire to harm the USSR.

0 The human
Rights Committee rarely signed protest letters or took part in other dis-
sident activities, but proceedings of its meetings were published in
"Samizdat," much of it in ChALIDZE's Journal Obshchestvennyye problemy
(Public Problems).9

In June 1971 the Committee became affiliated with the International
League for the Rights of Man (New York),lO and in August 1971 with the

International Institute on Human Rights (Strasbourg).ll The Committee
elected two other scientists, mathematician VOL'PIN and physicist TsI.f-

ERMAN, as "experts" of the group.1 2 ChALIDZE left the grorp in 1972
upon his emigration and was replaced by mathematician ShAFAREVICh.

1 3

After T'ERDOKhLEBOV resigned in 1972, geophysicist POD"YaPOL'SKIY be-
came a member.14 The emigration of ChALIDZE, VOL'PIN, and Ts-KERMAN,
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tne arrest of TVE-RDOKhLEBOV, and the death of ?OD"YaPOL'SKIY le-t only
SAFhF.0V and LAYAREVICh in the group after 1970, and the Committee as
sucn has done little since that time.

C. Group-73/Soviet Section of klmnesty international

Grout-73 was founded 1 Settember 1973 as a benevolent society to help
political rrisoners and their families, taking Amnesty International as
a model. 1 5- The founding members of the group were TVERDOcaLKBOV, math-
ematician AL'BRZnT, V. Arkhangel'skiy and Korneyev. The group resolved
to assist political prisoners regardless of political orientation, race,
nationality, class, or religion, and to provide consultation. T"I!RDOKh-
LEBOV apparently was the guiding light behind this group, as he had pub-
lished since early 1973 a "Samizdat" Journal, Amnesty International, and
had incorporated its ideas into tne group.l °

On 6 October 1973 this group, expanded to eleven members, applied for
membershi; in Amnesty International and became known as the Soviet Section
of Amnesty International.17 The executive group of the section was com-
posed of physicists TURChIN (Chairman), TVERDOKhLEBOV (Secretary), BELOO-
ZIROV and mathematician AL'BREihT. Of the remaining seven members, three
were scientists: ORLOV, ORLOVSKIY and KOVALEV. The executive group was
to meet no less than once everj two months, and a general meeting of the
section was to meet no less than once a year. KOVALEV and TVERDOKhLEBOV
were arrested, according to SaAYhOV, because the authorities aanted to
demonstrate their opposition to the existence of such an organization,
particularly because of its international ties and tight structure.lU
'W-en MIURChI emigrated in 1977, the position of chairman was assumed by
AL ' BREnKT. 

1 9

The Soviet Section committed itself to fight for the release of pris-
oners whose rights had been violated, despite their political beliefs,
and took upon itself the protection of three prisoners, one from the
East European countries, one from the West, and one from the Third Worla.
The group was not allowed to monitor prisoners from the USSR in the ic.-
terests of political objectivity. It is interesting to note that sone
Western sections of Amnesty International protested the fact that Soviet
dissidents headed the Soviet Section, claiming that they were not objec-
tive and impartial because of their situation.20 It is not known wnom
the Western sections preferred.

D. Public Group to Assist in tne Observance of tae helsinki Accoris
in the USSR

-is grou_, also known as tae Helsinki conitoring Group, -was formed in
:'Loscow On .2 2:ay 1976 by eleven individuals, four of whom "ere scientists:
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ORLOV (Chairman), KORChAK, LANrDA, and ShchARANSKIY.21 Of the seven
members added later to the group, three were scientists: 10YuK, i-Y-
.MAN, and POLIKAX-OV.22 The group was founded at the initiative of OR-
LOV to monitor the observance of the humanitarian articles (Basket 3)
of the Final Act of the Conference on Security and Cooperation in Europe
(CSCE), signed 22 July 1975.23 On 15 May 1976, ORLOV was picked up and
taken to the KGB, where he was warned that his activity was in violation
of the Constitution and hindered the process of detente. With ORLOV's
and ShchARANSKTY'e arrests in 1977 and MN uK's and POLIKANOV's emigra-
tion, the only scientists left in the group after 1977 were ISYMAN, LAN-
DA, and KORChAK.

The main task of the Helsinki Monitoring Group was to supply informa-
tion on violations of the articles to the heads of the governments which
signed the Final Act and to the people of those countries.24 The group
proceeded from the conviction that human rights had a direct relationship
to the problem of international security, and the group called upon peo-
ple from the other co-signing nations to set up similar national monitor-
ing groups. To gather this information the group offered to accept di-
rectly from Soviet citizens complaints on violations. in cases of ex-
tremely inhumane acts, such as removing children from religious parents,
forced psychiatric treatment and separation of families, the group pro-
posed to turn to the heads of the governments as well as the people with
a request that an international commission be established to check out
the information at its source. The group hoped that its information
would be considered at all offical meetings which were scheduled in the
Final Act.25

In Autumn 1976, the Moscow-based Helsinki Monitoring Group called for
the national republics to form their own monitoring groups.2t A Ukrain-
ian group was established on 9 November 1976,27 and was followed by the
establishement of Lithuanian,2 8 Georgian2 9 and Armenian3O groups on 25
November 1976, January 1977, and 1 April 1977, respectively. The par-
ticipation of scientists in each of these groups was significant. One
of the nine founding members of the Ukrainian group, STROKATAYa, one of
the five founding members of the Lithuanian group, FINKELShTEYN, two of
the three founding members of the Georgian group, G GOLDShTEYN and I.
GOLDShTEYN, and one of the three founding members of the Armenian group,
NAZARYaN, were scientists. The goal of these groups was to document
specific violations of human rights in their respective areas, althouga
certain nationalist views entered into the charters of the groups whicn
only peripherally could have been regarded as defense of human rights.
In the Ukrainian group, for example, the declaration of the aims of the
group included the goal "to strive for accreditation in the Ukraine of
foreign press correspondents and representatives, for the formation of
an independent news agency and for other measures towards the promotion
of the free flow of information and ideas," and to have the Ukraine made
"a sovereiu European nation and a member of the UN, to be representel
by its own delegation at all international conferences -n the implemen-
tation of the Helsinki Accords."31 Similarly, the Liti.&nian group in-
cluded a reminder that the Lithuanian Soviet Socialist Republic was es-
tablished as the result of Soviet occupation in 1940.32 The goals of th-
Armenian group included Armenian membership in the UN and the reunifica-
tion of a part of Azerbaidzhan with Armenia.33
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E. The Working Commission to Investigate Misuse of Psychiatry for
Political Purv oses

This Commission was formed on 5 January 1977 under the auspices of the
Moscow Helsinki Monitoring_ roup, and one of its five founding members
was mathematician BAr.MIX.5 The activity of this group consisted of
vriting letters to Soviet organizations, psychiatric hospitals and for-
eign phychiatric associations about the misuse of psychiatry in the USSR.
The group published a "Samizdat" newsletter, "Information Bulletin,"
starting in June 1977. By Summer 1978, through a process of imprison-
ment and harrassment, only BAIhMIN was left of the original five members
to continue the work of the commission.

F. Armenian Political Prisoner Fund

Physicist NAZARYaN ormanized the fund to collect donation5 for four-
teen Armenian prisoners and their families in February 1976.' The pris-
oners had been sentenced in nine political trials in Yerevan from 1973
to 19T4, and NAZARYaI, indicating that he was acting in accordance vita
the UiN Charter and the Universal Declaration of Human Rights, as well as
with the Final Act of the CSCE# stated that it was the obligation of
one's conscience to do this. He appealed to all Armenians in the world
to support the fund, saying that the political views of the political
prisoners should not play a role in the decision to support them, tnat
the issue was a moral one, and should be supported by all good Armenians.

G. The Russian Public Fund to Aid Political Prisoners

This fund was established by Solzhenitsyn shortly after his forced
emigration to the Wes. in 1974, an was managed by Ginzburg until the
latter's arrest in February 1977.30 The fund provided food and clothing
to political prisoners, exiles, people hospitalized for political reasons,
and to defendents awaiting trial. The fund also gave financial assistance
to recently-released political prisoners and to the families of political
prisoners to enable them to visit the prisoners and support themselves.
The fund administrators maintained lists of political prisoners eligible
for such aid, and among those scientists helped by the fund were ORLOV,
ShchARANSKIY, DAVYOV and KAMPOV. After Ginzourg's arrest the Management
of the fund was turned over to Khodorovich, who was assisted in this by
scientists LANDA and LYuBARSKIY.37  After LYuBARSKIY's and Khodorovica's
emigration in 1977, LAiDA was left with the primary responsibility for
administering the fund.
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2. Religious/Ethnic Groups

This section deals with dissident groups which represent religious or
ethnic interests. In most cases the ethnic groups were loosely organ-
ized and had spokesmen rather than leaders to present demands to Soviet
authorities and information to Western newsmen. The relixious dissident
groups, on the other hand, were more tightly structured and had .eiinite
leaders. Scientists participated in significant numbers in only two
ethnic croups and two religious groups, as far as could be determined.
The fact that the main "Samizdat" sources used for this paper were Moscow
based, Russian and secular might be the reason that more information was
not found on such large religious/etnnic movements as the Ukrainian, Bap-
tist, Pentecostal, Lithuanian Catholic, Meskhi-Turk, Georgian and etnnic
German movements.

A. The Jewish Dissident Movement

The Jewish movement is the most significant, in terms of international
support and numerical strength, of all the religious/ethnic dissident
groups. The movement is vastly different from most of the others, though,
in that its main goal was the free emigration of Soviet citizens of Jew-
isa ethnic background to Israel, i.e., not to change the Soviet system
but to abandon it. The Jewish movement is also unique in that the USSR
has partially acceded to this goal, albeit inconsistently and belatedly,
Jewish dissident scientists are subjected to more harrassment and admin-
istrative malice on the part of Soviet authorities than any other dissi-
dent group. The Jewish scientist is automatically removed from his job
upon his request for emigration, regardless of whether his request is ac-
cepted. Jews are also liable for military call-up after their request
for emigration, which further prolongs the period of time they must spend
in the USSR without their regular jobs. To protest their treatment, Jew-
ish dissidents have taken such measures as hunger strikes, news confer-
ences, sit-down protests, demonstrations, and, particularly for scien-
tists of Jewish background, international scientific symposia not offici-
ally authorized.

The starting point of the organized Jewish emigration movement could
be considered the 1970-71 trials of nearly thirty Jews accuseg gf the 13
June 1970 attempted hijacking at Leningrad's Smolnoye Airport.3 Nearly
two hundred people were arrested in Riga, Odessa, Khar'kov, Kishinev, Kiev
and Leningrad after the attempt, and the first trial was held 15-25 Decem-
ber 1970. Two of those convicted at tne trial received death sentences,
later commuted to prison terms in the wa e of the intense Western and So-
viet dissident protest. 39 The protest united the non-Jewish Soviet dissi-40 

vdent movement and tnose Jews awaiting emigration, and as sucn gave .ae
Jews a sense of community and a specific issue around which they could u-
nite.
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Jewish scientists, except for those in physics and electronics, were
allowed to emigrate with relatively little harrassment from the Fall of
1971 until the Spring of 1972.41 After 1972, however, the emigration of
specialists was sharply curtailed, first, by the imposition of an emi-
gration tax allegedly to pay the state back for educational expenses,4 2
and later, after the abolishment of the tax in 1973, by purported se-
curity considerations. The emigration of all Jews was low from 19T4
to 19??, because of official harrassment and rejection of prosp ective
emigrants. Only in 1978 did the Soviets again allow emigration on a pre-
197T4 scale (30,000 per year).43 In fact, if emigration were to continue
in tne sebond half of 1979 as it did in tne first half, the emigration of
Jews would be well over 30,000 for the year.44 Thus, it seems that emi-
gration is getting easier for Jews in general, but it is too early to
determine whether Jewish scientists will also share in this.

As mentioned above, one way the Soviet authorities dealt with prospec-
tive Jewish emigrants was t-- call them up for military service upon their
requests for emigration. This happened to a number of Jewish scientists,
including BOYKO, Ye. LEVICh, M. AZBEL', AYNBIUDER, GURVITs, VORONEL', RO-
GINSKIY, YaIh0T, FINKELShTEYX and ShEPELEV.45 After their tour of duty
the Soviet authorities could "legally" refuse their emigration requests,
for a militar-y security clearance prohibited emigration for seven years
after access to the appropriate material and equipment.46 The call-up was
also used to remove Jewish activists from Moscow during President Nixon's
visit in 1972, when a number of them received notices to report to "train-
ing camps."47 SAKhAROV saw this kind of action as an attempt to frighten
people who wanted to emigrate.46

Jewish scientists were able to maintain some semblance of scientific
activity after the perfunctory firings folloving their requests for emi-
gration. The scientists organized and conducted scientific seminars at
each other's apartments, inviting even foreign scientists to participate.
The best known of these seminars were those organized by Moscow physicists
VORONEL', M. AZBEL' and ROZENShTEYN, and Kiev physicist KISLIK.

VORONEL' held weekly Sunday physics seminars at his apartment in Mos-
cow from 1972 to 1974.49 The goal of these seminars was to keep abreast
of the latest scientific research and to exchange competent evaluations
of each other's scientific work. VORONEL' planned an international semi-
nar for July 1974, but the KGB arrested and confined him, M. AZBEL' and
BRAILOVSKIY on 25 June for fifteen days to prevent the seminar from ae-
ing held.50 None of the foreign scientists was given a visa and the KGB
placed all the other members of the seminar under surveillance.51 Scien-
tists who had participated in VORONEL's seminars included AGURSKIY, M.
AZBEL', I. BRAILOVSKAYa, BRAILOVSKIY, LUNTs, LERNER, MIKULINSKIY, RAM,
GURFEL', ShEPELEV, KhAIT, ShchARANSKIY, FINKELShTEYN, BUTfO, ROZENShTYN,
VAYNER, YaKIR and GERBER.52 In the fall of 1974, the members of the 3emi-
nar were subjected to a great deal of persecution, including accusati ns
of parasitism, cutting off the postal service, and surveillance. Finally,
on o October 1974, VORONEL's apartment was locked by the police and the
members were ordered to disperse.53 They went to BRAILOVSKIY's apartment.
instead and held the seminar there. It is not known what happened the
following week, but the seminar did continue.
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!e. AZBEL' took over responsibility for VORONEL's seminar after the
latter emigrated in late 19T4 .54  The seminar continued to meet on a
regular basis until 28 May 1975, when AZBEL' was called into tae KGB and
told that the scientific seminar was considered a Zionist gaznering
whose goal was anti-Soviet propaganda, i.e., a criminal offense.55 AZBEL'
was told that if he did not cease this activity, he would be liable for
criminal prosecution. It is clear that this threat did not stop AZBEL',
as on 17-20 April 1977 a scientific semi.ar was held in nis apartment; it
is possible that numerous others occurred between May 1975 and this date.
BRAILOVSKIY probably assumed the leadership of the seminar after AZBEL's
emigration in 1977, for he reportedly had been holding week.ly scientific
seminars with Jewish scientists prior to December 1978, when his apart-
ment was searched and papers related to a planned international scienti-
fic conference were confiscated.57

Other scientific seminars were ROZENShTEYI's seminar on theoretical
biology in Moscow, which was active at least in late 1975,58 and IS-
LIKes semi-weekly engineering seminar in Kiev, active in the fall of
1975.59 KISLIK's seminar was particularly persecuted by the KGB because
people other than Jewish scientists who had been refused emigration par-
ticipated in it. KISLIK was told by the KGB that he would be responsible
if anyone got hurt for attending the seminars.

Jewish scientists were a:so active in promoting Jewish culture and
history within the Jewish movement. Physicist FAYN organized a three-
dayr international symposium on the state and future develo ment of Jew-
ish culture in the USSR, scheduled for late December 1976,E0 and VORO-
NM' and YaKhOT published a 'Samizdat" journal, Jews in the USSR, which
dealt with the history, culture and problems of Soviet Jews and appeared
from October 1972 to at least 1975.61 Although FAYN's symposium was
shortened to a one-day seminar after all the members of the organizing
comittee and most of the speakers were arrested, it was an important
unifying force among Jewish dissidents. The organizing committee, inci-
dentally, was composed of thirty Jews, eleven of whom were scientists,62
and of the seven speakers arrested, three were scientists.63 Among the
other participants at the symposium were the scientists FAYeRMAN, Shch-
ARA5SKIY, ULAiOVSKIY, GOL'DTFAND, ASl~xAROV, MNYuK, B.* BEYLIIM, IdEYMAN, GIZ-
DENGORN, and ShEPELEV.64 The majority of the Jews working on VORONEL's
and YaKhOT's "Samizdat" Journal were also Rcientists: K. AZBEL', BRAIL-
OVSKIY, LUNTs, AGURSKIY, GITERMAN and FINKEL'ShTEYN.65 The journal was
considered a major contribution to the attempts of Soviet Jews to main-
tain their national values.

What is the future of Soviet Jews in science? It is likely that iz
the future there will be no more Jews, at least those who affirm their
ethnic background, involved in Soviet science. There seems to be an
effort to keep Jews out of the scientific departments of the universities
and institutes, particularly since 1978 in the field of mathematics.oo
There have even been allegations that mathematicians who are Jewish were
treated worse than other Jews in the USSR. It is likely that this pro-
cess of purging Jews from science, through emigration as well as exclusion,
will take at least a generation, so it would be very difficult to deter-
mine its effect on Soviet science and technology at the present time. It
would not be surprising, though, if a lack of continuity were felt in the
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next decade because of the large number of middle-level scientists who

have emigrated and will not be filling senior positions in the future.

B. The Crimean Tatar Dissident Movement

The Crimean Tatar movement has the goal of returning the Crimean Tatar
people from Central Asia, where they were deported by Stalin in 1944 for
alleged Nazi collaboration, to the Crimea.67" In 1967, the Crimean Tatar
people were officially rehabilitated, meaning that they were no longer
accused of treason; they were not, however, allowed to return to their
homeland. Crimean Tatars have been protesting their forced exile since
1957, by sending representatives to Moscow to talk with governmental and
Party officials and by collecting signatures for protest letters. Al-
though there had been intermittent arrests and trials of Crimean Tatar
activists since 1959, the wave of repression began in earnest only in
1967, after the Crimean Tatars threatened to carry out mass demonstrations.
Scientists involved in the movement have included KhALILOV, DZhiILEV,
KADYYeV, Yu. OSMANOV, S. OS.ANOV, GODZhENOV, .hAIROV, and MDSTOV.

KhALILOV was one of sixty-five Crimean Tatars chosen as representatives
to present demands for repatriation to the 23rd CPSSU Congress in Moscow
in 1966.68 DZhEMlILEV, the leading_ Crimean Tatar dissident scientist, has
been involved in the movement since 1965, when he, too, was sent as a
representative of the Crimean Tatar people to moscov.69 DZhEILEV was
also one of the twenty Crimean Tatars received by governmental officials
Andropov, Georgadze, Rudenko and Shchelokov on 21 July 1967;70 DZhEMILEV,
moreover, incurred the wrath of the authorities by openly accusing Georg-
adze of lying at the meeting. He was soon afterwards tried and convicted
of organizing the large demonstration of Crimean Tatars in Tashkent of 27
August 1967.71 From November 1967 to October 1968 another five scientists
were arrested for inflaming discord among the nationalities and for slan-
dering the Soviet system: MEMETOV, Yu. OSMANOV, S. OSMANOV, KhAIROV, and
KADYYeV.

MVEETOV, Yu. OSMANOV, and S. OSMANOV were tried together in Tashkent
in 1968.72 MEMETOV was arrested on 26 November 1967 during a trip to
Tashkent, Yu. OSMANOV was arrested in January 1968, and S. OSmANOV was
arrested in February 1968. Additional information is known only about
Yu. 0$4ANOV, primarily because he was a prolific writer of Crimean Tat-
ar "Samizdat." He was warned on 16 May 1967 by the procurator to stop
writing under the threat of criminal prosecution.T3 He refused, how-
ever, stating that he was acting within the spirit of the 20th and 22nd
Party Congresses and the Party's program on the nationality question.
On 22 November 1967 he vas called before the director of the Institute
of High Energy Physics and a Central Committee representative and was
apparently reprimanded. OSMANOY had earlier been expelled from the
Joint Institute of Nuclear Research in Dubna for being a member of an
underground organization of young Crimean Tatars.

iGAIROV was arrested in September 1968 after a search of his apartment
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uncovered incriminating documents, including SAKhAROV's "Thougnts on ?ro-
gress, Peaceful Coexistence and Intellectuai Fteedom," transcritts of
trials of Crimean Tatars, and Persian poetry. -  KADYYeV was arrested in
October 1968 and accused of compiling documents which defamed the ussp.75
These two scientists were tried along with eight other Crimean Tatar ac-
tivists in the so-called "Tashkent Trial" of 1 July - 5 August 1969 .7
KhAIROV's wife had asked dissident P. G. Gri±renko to appear at the tri-
al as a public defender, to which he agreed." When he arrived in Tash-
kent, however, he was arrested. KADYYeV's background was similar to the
other Crimean Tatar dissidents: he had been given a mandate in the sum-
mer of 1966 to represent the interests of a group of Crimean Tatars liv-
ing in Samarkand before governmental and Party officials,70 and had been
one of the ten Crimean Tatars to sign an open letter in July 1968 arpeal-
ing for help in stopping the genocide of the Crimean Tatar people.7 9 "

DZhEMILEV participated in the 25 August 1968 demonstration in Moscow's
Rea Square against the Soviet occupation of CzechoslovakiaO0 and in the
June 19b9 Crimean Tatar demonstration in Mayakovskiy Square, also in Mos-
cow.8l In May 1972, DZhEMILEV, together with KhALILOV and IKAIROV parti-
cipated in a meeting of nearly sixty representatives of the Crimean Tatar
people, during which the representatives reasserted the determination of
the pgople to return to the Crimea, despite the persecution and repres-
sion. 2 DZh&qILEV was arrested ,n October 1972 and was sentenced to a
term of thre, years confinement.8 In 1977 he applied to emigrate but
was refused.6 DZhEMILEV is the only Crimean Tatar scientist to actively
dissent since 1972. In 1977 he held a press conference in Moscow where
he told Western correspondents about the problems of the Crimean Tatar
people, apparently becoming their spokesman.65 He has been described as
one of those activists in the nationalities' movement who have understood
that the solution of the nationality problem was inseparably linked witn
the problem of democracy in the USSR, and that the tragedy of the Crimean
Tatar people was not only the result of the evil deeds of individuals,
but was the product of totalitarianism.8  Thus, DZh.MILEV seems to bridge
the gap between the ethnic movement and the human rights/democratic move-
ment, an acnievement potentially quite significant for both movements.
This would widen the scope of dissidence among Crimean Tatars to include
support of human rights, and would increase the support for the Crimean
Tatar cause by enlisting the more powerful and influential human rights
activists, with the accompanying foreign press coverage.

C. Christian Committee for the Defense of Believers in the USSR

The Committee was formed on 27 December 1976 with three members, all
Russian Orthodox, one of whom was chemist KAPITANChUK, who served as ;he
secrets of the organization.

87 Mathematician ShcnEGLOV Joined the group

in 197§ and physicist REGELSON has signed documents emanating from the
grouo.0 9 The Committee was formed because, in the words of the members,
tne leadership of the Russian Orthodox Church and the leaders of other re-
ligious or;anizations had not defended the rights of believers, so they
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had to defend their own rights. Even though all the members were Russian
Orthodox, the Comittee has defended Baptists, Roman Catholics and Jews,
one of wom was mathematician BEGUN.90 The Comittee has collected stud-
ied and disseminated information on the condition of believers in the
USSR, has rendered consultative assistance to believers, and has tried to
improve Soviet legislation on religion. The Committee nas claimed that
it was loyal to the USSR and Soviet law and that it was willing to work
with governmental organizations if such a collaooration would improve the
situation of believers in the USSR.

D. Buddist Group in Ulan-Ude

A group of intellectuals, headed by a leading scholar of Buddhism, met
to study and practice Buddhism in private apartments in Ulan-Ude from
1970 to 1972.31 Nine of the participants were arrested in 1972 and the
leader, B. D. Dandaron, was tried 18-25 December 1972 for leading a reli-
gious sect. Of the twenty or so people who were involved in this group,
one was a scientist, physicist ARANOV, and the wife of one of the members
was a biologist, ZhELEZNOVA. ZhELEZNOVA's husband, Dandaron's first "dis-
ciple" and an Asian historian, was declared mentally irresponsible and
was confined to a psychiatric hospital. Apparently, ZhELEZNOVA was her-
self persecuted for her husband's crime, although the information on this
was not very clear.

3. Revolutionary/Criminal Groups

There are relatively few known revolutionary/criminal groups in the
Soviet dissident movement, and of the few only five can be determined to
have had scientists as members: one was am Anarchist group; two were

Marxist; one was Christian Socialist; one was Zionist. Because of tie
small number of members in all of the revolutionary/criminal groups ad
the limited nature of their activities, it is highly doubtful that the
groups posed credible threats to the Soviet system; the Zionist group, in
fact, wanted only to leave the Soviet Union, not disrupt it. To the So-
viet authorities, however, the existence of such groups in the USSR was
an anathema, particularly since it was a revolutionary/criminal group,
the Bolshevik Party, which overthrew the existing government in 1917.

A. Tan All-Russian Socialist Christian Union for the Liberation of the
People (VSKnSON)

VS0SOI was formed on 2 February 1964 by four Russian Orthodox studanzs
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studying at Leningrad State University: I. V. Ogurtsov, M:. Yu. Saao,
Ye. A. Vagin and B. A. Averichkin.94 The group lasted for ;hree years
and eventually h a membersnip of about thirty individuals, two of wnom
were scientists. J  VSSON was a secret, teo-Slavopnile, military-polit-
ical organization, an "underground army, which was committed to liber-
ate the USSR from a tyrannical totalitarian regime and to establish a so-
cialist-Christian society and government. The group boasted of a large
library, a translating-researcn staff, a propaganda-ideological depart-
ment, fifteen typewriters, photoenlargers, and over ten cameras. At the
time of its forced dissolution, the group had a military structure of
"squads" and "platoons," although the plans for military training had not
been 6piemented by this time. The KGB first heard of VS1nSON in March
1966, and in June and July of that year the KGB Interrogated five of
its members.9 6 The only concrete thing the group ever attempted to do,
however, was to iepair a printing press so that they could print leaf-
lets with the heading, "Fifty Slogans of Liberation," for distribution
during festivities surrounding the 50th Anniversary of the Bolshevik Re-
volution in 1967, which they failed to do.97 None the less, in late 196T
and early 1968 twenty-one of its members were sentenced to terms ranging
from ten months to fifteen years for conspiracy with intent to seize pow-
er, and the group ceased to exist. 9 6

Twety-six of VSKhSON's members had attended university, two of whom
were the chemi t IVLEV, who became the organization's eighth member in
January 196,5 9 and PETROV, who was brought into the organization in No-
vember 19661l0 and was one of its last members. While in VSKhSON, IVLZV
distributed anti-Soviet literature and recruited other members. In the
fall of 1965 he was instructed by one of the group's leaders to find out
the reasons the neo-Marxist group, "Union of Communards," composed of
chemistry students at Leningrad State University, was uncovered by the
authorities.1 0 1 IVLEV was presumably chosen for this assignment because
he was a chemist himself. PETROV was assigned to a squad which was pur-
portedly training for a coup d'etat in Leningrad set for October 196T.102
Some of the meetings of the squad, in fact, were held in his apartment.
PETROV also photo-copied anti-Soviet literature for the organization. On
4 February 1967 PETROV, who had Joined VSKhSON out of disgust for the Com-
munist Party, experienced a revived sense of loyalty to the Party and de-
nounced the organization to the KGB,1 03 and by 12 July 1967 all the mem-
bers of the organization were under arrest. IVLEV received a comparative-
ly mild sentence, only two years confinement. PETROV, not surprisingly,
received no sentence at all. After his release from confinement, IVLEV
worked as an engineer at the Obukovo Construction Combine. 1  He has noz,
as far as can be determined, resumed his diisiden. azivities.

B. Society of Madmen on the Loose

This group was composed of young mathematicians, neaded by PIDiOV, "..o
were interested in studyine the history of the Russian revolutionary aova-
ment.105 The group, based in Leningrad, later became involved with a
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group of students at the Leningrad Library Institute and some history
students, also interested in the Russian revolutionary tradition. Al-
though the society apparently made no plans to overthrow the Soviet gov-
ernment or implement a revolution, four of the society's members, includ-
ing PI .ENOV, were arrested and brougnt to trial in 1957. PIMENOV con-
tinued his dissident activities after the dissolution of the society,
though, and it could be argued that whatever group is united around PI-
N0V is a continuation of this society.

C. Leningrad Marxist Circle "Union of Communards"

This neo-Narxist group, composed of re ortedly two hundred chemistry
students at Leningrad State University,10 was uncovered in the summer of
1965 and accused of clandestinely publishing and distributing a Journal,
"Kolokol" ("The Bell," from the name of Herzen's publication in the 19th
century), which bore the epigraph, "From the dictatorship of the bureau-
cracy to the dictatorship of the proletariat." Only four issues of the
Journal -were published before the KGB broke up the group.107 Nine people
were arrested for the publication of the Journal, the group leaders, chem-
ists RONKIN and KhAKhAYeV, and seven others, including the chemist MASh-
KOV. Interestingly enough, RONKIN, KhAKhAYeV, and MAShKOV continued their
dissident activities in prison. On 12 February 1968 they took part in a
hunger strike in one of the Mor4ovian labor camps, demanding they they be
recognized as political prisonerl rather than criminals and that their
living conditions be improved.lW

D. "Revolutionary Marxists"

The group, headed by Yu. V. Vudka and 0. M. Senin, was composed of
young (20 to 27 year old) Komsomol members who got together to study Marx-
ist literature.1 9 As far as can be determined, the group did not plan
any subversive activities. Thirteen of its members were arrested during
the July-September 1969 period, two of whom were involved in science. The
"Revolutionary Marxists" group was apparently divided into two sub-groups,
"The Marxist Party of the New Type," based in Ryazan', and "The Party of
True Communists," based in Saratov.1 0  The Ryazan' group was headed by
Vudka and was composed of at least five other members, four of whom werA
students at Ryazan' Polytechnical Institute. The Saratov group included
as its members physicist KULIKOV and fourth-year Saratov State University
biology student FOKYeV, both of whom were arrested in 1969.

7. Zionist Groups: "Kishinev 9" and the "Leningrad 9"
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These two Zionist grous were associated with the attempted hi4ac4ing
of a Soviet aircraft at Leningrad's Smolnoye Airport on 15 June 1970.
The Zionist group, the so-called "Leningrad 11," which included no sci-
entists, actually attempted the hijacking, wnile the "Kishinev 9" and
"Leningrad 9" grours supported its action and had even planned similar
actions of their own. The "Leningrad 9" group, which included two sci-
entists, was brought to trial 11-20 May 1971. The "Kishinev 9" group,
which included three scientists, was brought to trial at the end of June
in the same year. As was mentioned above, the trials of the "Leningrad
I," "Leningrad 9" and "Kishinev 9" led to the unification of the Jewish
dissident movement.

The "Leningrad 9" group was accused of maintaining contacts with Is-
raeli Zionist organizations, inciting Soviet Jews to emigrate, and dis-
seminating anti-Soviet Zionist literature.I1i  MOGILEVER one of the sci-
entists in the group, was one of the group's founders; 1  L. KOREBLIT,
the other scient±! , was one of the editors of the Zionist "Samizdat"
journal, "Iton." At a meeting of about ten Jewish activitists from
Leningrad, Moscow, Riga and Khar'kov, probably in 1969 or 1970, MOGILEVER
proposed that a single Zionist organization be created to unify the sepa-
rate Zionist groups.114 The proposal was not accepted, though, in favor
of maintaining contact among the groups and effecting some degree of coor-
dination of their activities. MOGILEVER was also involved in preparing
Hebrew language textbooks for the use of Jews wishing to emigrate, sign-
ing collective protest letters to Soviet officials, and in transmitting
the protest letters to foreigners for dissemination abroad. He was sen-
tenced to four years confinement in 1971 for his participation in the
group. KORENBLIT, who had close contacts with the Zionist groups in Mos-
cow and Riga on the publication of the Zionist journal,115 also taught
Hebrew to Jews wishing to emigrate. He had not, however, supported those
Jews who had planned to hijack the Soviet aircraft to Israel, and had even
attempted to talk one of the "Leningrad ll," Dymshits, out of proceeding
with the plan. KORENBLIT was sentenced to three years confinement in 1971.

The "Kishinev 9" group was a composite of former students from Lenin-
grad who had joined forces with Jewish activists in Kishinev upon their
transfer to the city in March i170, and GAL'PERI1's group, wnicn had been
in Kishinev since about 1968.l1 The Kishinev group maintained close con-
tacts with the Le.,ingrad group; it was the Kishinev group, in fact, whica
printed the Zionist journal "Iton" for the Leningraders. The Kishinev
group also conducted lecture and study sessions on the history of the Je.i-
ish people and Soviet nationality policies.

GAL'PERIN, VOLOShIN and LEVIT were the three scientists in the "Kishi-
nev 9" group. GAL'PERIN was selected to take part in the hijacking plan
as early as February 1970, and he got four other members of his group, in-
cluding VOLOShIN, to agree to go along with him. GAL'PERIN collected mon-
,ey to buy the airplane tickets, but once it was determined that Israel was
not going to support sucn activity, the plan was dropped. GAL'PERN =nd
VOLoShIN had also been involved in tne acquisition of an electric dupli-
cating machine in June 1969 to improve their "Samizat" capabilities. ".e
two had stolen the main components and parts of the machine from a design
institute, but were unable to reassemble it. The parts were finally sent
to Leningrad, where it was reassembled under the supervision of members

4o

4x



of the Leningrad group. LEVIT had been involved in copying "Saizdat"
and had taught classes on Jewisih culture in Riga in 1969. Another sci-
entist, E. BONDAR', although not a member of the group, was convicted
of refusing to give evidence at the trial of the "Kishinev 9" in August
1971.117 GAL'FERIN, incidentally,, received two-and-a-half years con-
finement, and VOLOShIN and LEVIT both received two years.

4. Scientific/Professional Groupings

In the category of "scientific/professional groupings" are those groups
made up of Soviet dissident scientists who work together professionally.
it is not known if the scientists were dissidents before tney began work-
ing together or if one of them influenced his fellows to become dissidents;
none the less, it does pose the interesting possibility that a dissident
scientist's co-workers might be prone to dissidence. A particularly good
source for identifying working relationships in the scientific field is
the Letonis' zhurnalnykh statey (Guide to Periodical Literature), from
which one can derive information on co-authors of scientific articles.

One rofessional group centered around the biologist KOVALEV. BERKEN-
BLIT,118 ChAYLAKhYaN,1 1 9 and SNOLYaNINIV,1 20 all of whom signed the Galans-
4ov-Ginzburg protest letter in 1968, have co-authored scientific articles
with KOVALEV in the time frames, respectively, o. 1962-T2, 1961-72, and
1965-71. BOYTsOVA, KOVALEV's wife since at least 19'(7 and one who o-
tested his arrest in 1974, co-authored an article 'ith klim in 1970.121
LIBERMAN, who had protested the threatened expulsion in 1969 of ABAKUMOV
and DIONISIYeV from the Institute of Biophysics for anti-Soviet remarks 12 2

was a co-atthor of a paper with KOVALEV in 1966123 and with SMOLYaNfINOV
in 1967. 2 KOVALEV, incidentally, had received his Candidate of Bio-
logical Sciences degree from the Institute of Biophysics. 125 KOVALEV al-
so has co-authored with GEL'FAND in 1963;

12b GEL'FAND had protested the
Galanskov-Ginzburg trial and VOL'PIN's incarceration in 1968. KARPOVICh,
who had co-authored with SMOLYaNINOV in 1972-73 but not with KOVALEV, pro-
tested KOVALEV's arrest in 1974 and his trial in 1976. Thus, eight sci-
entists tied by professional interests were all dissidents. One can ada
to this number four of KOVA.LEV's co-workers at the Moscow Fish-Breeding
and Improvement Station, ZhUKOVSKAYa, MIZYaKIN, RYVKIN and YaNIKELEVICh.120
KOVALEV's group apparently shared his views on the Soviet system, 1 2 9 and
all of them, with the exception of ZhUKOVSKAYa, had already or were later
to become involved in dissident activities: MIZYaKIN supported TVERDOKa-
LEBOV in 1976 and Ginzburg in 1977; 30 RYVKIN protested KOVALEV's intern-
ment in 1974;3 and Ya.NKLEVICh, SAKhAROV's son-in-law, signed protest
letters on TVERDOKhLEBOV's, KOVALEV's and Ginzburg's arrests, as well as
signing letters of support for Charter 77 and the Helsinki Monitoring
Group in 1977.132

The mathematicians who signed tne protest letter on VOL'PIli's incarce-
ration in 1968 were also bound by professional ties. S. NOVIKOV and ?O3T-
DiIKOV co-authored in 1964,133 LANDIS and KRO.TROD co-authored in 1947,134
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and GEL'FAND and PYaTArsKY-SHAFIQO co-authored in 1964,1 3 5 as did GIL'-
F.!UD ard ShILOV in I956 and 1 u3,13 . ,OVI::OV, pya-.s-Si-APO and

Sfl k.LViChl in 196 1 34 GEL'FAND and FUKS in io67,13z 'MIliLOS and SIAY in
6',, 13  GINDIKiN and VI IBERG in !967140 and DOBRUShIN and !'I ;LOS in

1 i77. It should be noted, though, that few of the mathematicians wno
signed tne VOL'PIN protest letter continued to dissent after his release.
Only thirteen of the ninety-five who signea the protest letter (SMAFARE-
VICH, ARNOL'D, GASTEV, GPABAR', KISTI, LUNTs, :.4EYYA.T, POD'YaOL'StiY,
PONOkAREV, PYaTETsKIY-SHAPIRO, ShIFnANOVICh, VIL'Yaiqs, and VIXBERG) con-
tinued to dissent, an indication that the majority of the mathematicians
had suported VOL'PIN not as a dissident but as a fellow mathematician.

Another interesting relationship among dissident mathematicians was
displayed by the even § surrounding VINBERG's aoctoral dissertation de-
fense in April 1977. VINBERG's dissertation had been ignored by the
appropriate academic authorities for several years, out of spite towards
VINBERG's dissident activities, and VINBERG finally sent his dissertation
abroad to get an unbiased evaluation. When his defense was finally sched-
uled, fellow dissidents ARNOL'D and S. NOVIKOV tried to attend the process
but were removed nominally because they were not on the dissertation com-
mittee. One member of the committee, HANIN, supported VINBERG's disserta-
tion, but the other members refused to award VINBERG his doctorate for his
alleged dissident act of sending the dissertation abroad.

In the field of chemistry there are a few interesting relationships cen-
tered around Academician KNNYaNTs, who had protested the introduction of
new articles in the Soviet Criminal Code against dissidents in 1966 and
had supported draft legislation for the elimination of cpnsorship in 19b7.
aNUNYa!lTs had co-authored a paper with ROKhLIN in 1967.143 ROKhLIN had
spoken out against the Soviet invasion of Czechoslovakia in 1968, and when
it was time for his re-election as Senior Scientific Associate at his ins-
titute in 4" ay 1969, the director of the institute asked that he not be re-
elected. In spite of this, e was re-elected. kNU1YaNTs had also co-
authored in 1967 with ARONOV,1 5 who had abstained from voting at a meet-
ing in support of the Soviet occupation of Czechoslovakia and was releas-
ed at the expiration of his Moscow residence permit.I4 In 1976 ARONOV
signed a letter of suppo - for TVERDOKhLEBOV and in 1977 signed a letter
of support for Ginzburg.5 7  Two other chemists were also co-authors in
1967: BOChVAR 4gho had protested VOL'PIN's hospitalization in 1968, ani
BAGATUR'YaNTs, who admitted to copying "Samizdat" he received from BUR-
MISTROVICh in 1967-o8 at the latter's trial in 1969, and who promisel ner-
er to deal with "Samizdat" again in the future.

1 49

In the field of physics, GINZBURG, who had protested the change in tne
Soviet Criminal Code in 1966, and FAYN, who participated in AZBZL's sci-
entific seminars in 1975 and had organized the Jewish cultural symposium
in 197, co-authored articles in 1957 and 1960o.150 SOKOLOV and KhRIP.,O-
VICh, both of whom signed the letter protesting the Galanskov-Ginzburs
trial, co-authored an article on nuclear physics in 1908.151 LEVIN, "no
signed the Galanskov-Ginzburg protest letter in 1968 and, in 197b, along
with SAKhAROV supported TVERDOhhLEBOV's and ShUSTER's scientific work,1 52

co-authored an article in 1944 with teacher, LEONTOVICh.1 53 LEONTOVI h
has himself supported a number of dissidents, including "MEDVEDEV, ?IFMaUOI,
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Ginzburg and Bukovskiy, ;e 1966.154 SAKhAPOV and ZEL'rOVICh co-auzh-
ored a Daper on nuclear physics in 1957;155 ZEL'DOVICh has not appeared
in any dissident contexts 

since 1966.

Other noteworthy professional ties between dissident scientists inclu-
ed: BIRA OVER and TsINOBER, both Jews who wanted to emigrate (BRANOVER in
1972 did so), co-autnored in 1965:150 TVERDOKhLEBOV and MANDEL'TsVEYG,
the latter of whom emigrated to Israel in 1973 after protesting a full
year, co-author2d in 19o1;157 KCnRIPLOVICH and Okun', the latter of whom
rave TVE-:-:)JnLEBOV research assistance in 1967158 and in 1978 was ques-
tioned to ascertain that he was not going to support ORLOV,159 co-auth-
ored in 1967;160 and KALLISTRATOVA and GURVICh, both of whom signed Ga-
lanskov-Ginzburg protest letters in 1968, co-authored an article in the
year 1968.161 There are, likewise, strange bedfellows found in this type
of investigation. One of the oddest was the association of ZASLAVSKIY
and Sagdeyev, who co-authored an article in 1964.162 ZASLAVSKIY had sign-
ed one of the 1968 protest letters on the Galanskov-Ginzburg trial, and
Sagdeyev was known for his comment on the best way to deal with scientists
who had signed that very letter: "Get rid of them all."163

KOU-OGOROV and TURChIN worked together on what ip know in parapsychol-
ogy circles as the "Great Telepathy Controversy."l' 4 The newspaper Liter-
aturnaya gazeta sponsored a telepathy experiment in 1968, for whicn it re-
cruited scientists as judges and referees. KOLMOGOROV was one of the
three academicians selected to evaluate the results of the experiment, and
TURChIN was named head of a special supervisory committee of ten scien-
tists and engineers which was to monitor the experiment. The 'experiment
was held between 10 and 13 May L968 in Moscow and Kerch and no evidence
was found to support the existence of telepathy. TURChIN, incidentally,
wrote a letter to the editor of the newspaper soon after this experiment
to protest the newspaper's criticism of Solzhenitsyn, and he stated that
he refused to write for the paper or subscribe to it until the present edi-
tor was removed.165

On the other side of the parapsychology credibility line was NAUMOV,
who worked together with REGEL'SON at the All-Union Scientific Research
Institute of Medical Instruments and Equipment from 1972 to 1974, inves-
tigating the biophysical basis for acupuncture and biological fields.li6

iNAUMOV was an amateur parapsychologist and lecturer, who was sentenced to
two years confinement in 1974 for accepting money for his lectures.lo7
It could also be added that A. ShTERN worked in an official, secret para-
psychology laboratory in Novosibirsk in the late 1960's, researcning the
physical basis of psychic energy.108

Finally, in discussing professional relationships among dissidents,
one tends to lose sight of the more frequent phenomenon of dissidents hav-
ing professional relationships with non-dissidents. Do the dissidents in-
fluence their colleagues in any way? Does the respect a scientist nas
for another stop at the latter's scientific schievements, or does it 3pill
over to his other activities? One can cite the tremendous achievements of
SAKhAROV in the field of controlled thermonuclear fusion, one of the most
highly researched and financed non-military Soviet science projects. SAia-
AROV and TAMM developed the theoretical basis for the entire field in the
year 1950.109 Do the researchers in tnis field hold any special regarl
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for their scientific "benefactors," or have they been able to isolate
SAFiAFOV the physicist from SAkiA.0V the dissident. KAPITsA is another
examie of a very influential dissident scientist. Has he influenced
younger scientists in any way, particularly when they realize that he
has been able to avoid the worst persecutions because of his scientific
prestige? Will the younger scientists wait until they have made signif-
icant scientific contributions before they dissent? These are questions
that cannot be answered in this paper but unquestionably are of prime
importance in determining the extent and future of dissidence in the
scientific community.

5. Social-elite Groups

A large number of scientists about whom biographical information could
be found come from families that could be considered as belonging to the
Soviet "elite," whether in the field of culture, politics or science.
This sociological phenomenon will be discussed in this section.

A. Cultural Elite

Seven dissident scientists can be identified as having been born into
families belonging to the cultural elite, perhaps the most famous of whom
was VOL'PIN's father, the poet Sergey Esenin. Although Esenin apparently
spent little more time with VOL'PIN's mother, Nadezhda Vol'pin, than was
necessary to create the future dissident scientist,1 7 0 and, in fact, died
the same year VOL'PIN was born, the prestige of having such a famous fa-
ther must have had some bearing on VOL'PIN. TVERDOKhLEB0V was also
brought up among the cultural elite. His natural father, Nikolay Ye.
Tverdokblebov, was chief of the Main Administration on Art of the Minis-
try of Culture in 1953-54 and Deputy Mlinister of Culture in 1954-55.i71
TVERD)OKhLEBOV's step-father, and ZAK's father, Boris G. Zaks, was on the
editorial board of the literary Journal Novyy mir from the time the lio-
eral poet Tvardovskiy assumed the position of editor until 196o;172 in
1977, moreover, he signed a protest letter on tne arrest of wTiter Ginz-
burg.173

Mathematician GASTEV's father, Aleksey K. Gastev, was a writer and
political activist who founded the Central Institute of Labor in i92)
and is considered one of the founders of Soviet proletarian litera-
ture.17 Gastev was a revolutionary and member of the Russian Social
Democrat Workers' Party from 1901 to 1908. He was later arrested and
shot during the Stalinist purges of the late 1930's. Chemist BELOTs-
ERKOVSKIY's father Vladimar N. Bill'-Belotserkovskiy was also a vritar
and revolutionary.175 He worked in the United States for seven years
prior to the Russian Fevolution but returned in time to participate in
it. Bill'-Belotserkovskiy is the author of the famous Soviet play about
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tne Civil War, "Shtorm," (The Storm), which is recognized as having set
the model for the "Soviet" play.

Biologist KOSTERINA's father, Aleksey Ye. Kosterin, was a popular
writer, an old Bolshevik, and later dissident who was known for his
support of national minorities in the UssR.lT During the Civil War, he
was one of the leaders of the partisan movement in the North Caucasus and
wrote for the Bolshevik press. He published a great deal in the 1920's
but little in the 1930's. He was arrested in May 1938, and spent the next
seventeen years in prison camps and exile. When he finally returned to
writing he was able to publish just a few works; most of his writing cir-
culated in "samizdat."' Less than two weeks prior to his death in 1968
he was secretly removed from the Union of Soviet Writers; just three
weeks prior to his death he quit the Communist Party in protest of the
Soviet occupation of Czechoslovakia.

Mathematician GP.ABAR' is presumably the son of the Russian impression-
ist painter and art historian Igor' E. Grabar'. Grabar' was an academi-
cian of both the Academies of Sciences and of Arts of the USSR. He head-
ed the Tret'yakovskiy Gallery from 1913-25, and was instrumental in es-
tablishing workshops to restore works of art in the Soviet Union after
the revolution. Grabar' was also a professor at Moscow State University
and was awarded two Orders of Lenin. Several of Grabar's paintings were
in the collection of one M. I. Grabar' of Moscow, presumably Grabar's
son.177

B. Military-political Elite

There are at least eight dissident scientists whose families belonged
to the military or political elite. The most significant one was LITVI-
NOV's grandfather, M. M. Litvinov, Stalin's foreign minister prior to WW
II and ambassador to the United States during the war; his grandmother
was British.178 LITVINOV's privileged status in Soviet society was, in
fact, alluded to in a bitter letter sent to him by "an ordinary Soviet
woman," who was reacting to LITVINOV's statement on .GB harrassment which
was broadcast by Western Russian-language radio stations in late 196.
While her reaction may not be completely accurate, it might be a comnon
(mis)perception shared by many Soviets on the children of the elite. The
woman described LITVINOV as one

to whom the Soviet power has given everything, for
whom from infancy all roads have been open,...who
(has) always been able to go wherever (he) wanted,

who could choose whatever university (he) liked,
who (nas) always enjoyed material security, who
(was) given an apartment inside Sadovoye Kol'tso..
who (has) made a habit of capitalizing on (his)
forefathers' services and all for nothing, taking
all the zood things of life as (his) due.179

This viev is probably shared by Soviet authorities, altnough it undouoteQ-
ly raises unpleasant 3.uestions regarding their own children's status.
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Other dlssident scientists from the milita--poltical elite were
1E-V'D7EV, whose father was a Soviet Maarxist philosopher and a member of
the Red Army, who taught at the Military Political Academy and Leningrad
State University;180 TVERDOj2aLEBOV, whose father was also a member of tne
State Committee for r.;cational and Tecnnical Education collecium in 19o2.
and had served as the Soviet ambassador to Bonn at some point;16i AGUR-
SKIY, whose father was one of the founders of the Communist Party of tne
United States prior to coming to the USSR;l52 AL'BPE.KhT, whose father
was an old Bolshevik who was exiled by the czarist police for distribut-
ing "samizdat" and for belonging to the Russian Social Democrat Workers'
Party;163 GENKIN, whose father was also an old Bolshevik;1 84 KISLIfA,
whose father was apparently a former political big-wig who as of 1969
was on pension and lived in the same apartment building as did Brezhnev;185
and LOZANSKAYa, whose father was a senior Soviet general stationed in "4os-
cow who had refused to help her emigrate to be with her husband in the
United States.186

C. Scientific Elite

Most of the scientists in this study who have come from elite families
have come from the scientific elite: SAihAROV, LEONTOVICh, both TURChIN's,
all four VELIKANOV's, both VENTsEL's, MARKOV, BOChVAR, NOVIKOV, FRANKKAM-
ENETsKIY, LANDA, KELDYSh, and ITVINOV are all from the scientific elite.

The VELIKANOV's are children of Academician and hydrologist Mikhail A.
Velikanov (1879-1964), who had received the Order of Lenin and was head
of the Department of the Physics of River-Bed Processes at Moscow State
University.187 SAraiAROV's father was physicist Dmitriy Sakharov, author
of a physics textbook and professor at the Lenin Pedagogical Institute.!88

LEONTOVICh's father, Aleksandr V. Leontovich (1869-1943), was a noted phy-
siologist,189 and FRANK-KAMENETsKIY's father was presumably D. A. Frank-
Kamenetskiy, the physicist who worked with ZEL'DOVICh in the 1940's on a
flame development theory.190

Physicist BOChVAR's father was metals specialist and academician Andrey
A. Bochvar, who received the Order of Lenin, a Stalin Prize, iiero of the
Soviet Union, and was a deputy to the RSFSR Supreme Soviet in 1955, 1959,
and 1963.191 At one time Bochvar headed a research institute in Lenin-
grad. Mathematician S. P. NOVIKOV is the son of mathematicians Academi-
cian P. S. NOVIKOV and L. V. KELDSh, the sister of former Academy of Sci-
ences President M. V. Keldysh.192 KELDYSh's father was an Academician
nimself, a professor at the Military Engineering Academy in Moscow, a
MaJor-General in the Enrineering-Technical Services, and a Party mem-
ber.193

Mathematician V. F. TURChIN and chemist K. F. TUPChIN are presumably
tne sons of a~ro-chemist and professor Fedor V. Turchin (189o-i960), a
recognized world-authority on nitrogen fertilizers.1 94 LITVI;;OV's fataer,

'. . Litvinov, was a physicist and senior engineer at a design oureau,
and his motner, F. P. Yasinovskaya, was a Senior Scientific Associate at
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Te Institute of Cardiology.1  The V'ITsEL brotaers' motker, Ye. S.
Ventsel, was a mathematics professor at the Military Air Academv ifenl Zhuk-
ovskiy, as well as a writer , ",:A.OV's father was the mathematician A.
A. V.arkov (1656-1922),1 9T and .ANDA's father was a professor and head of
tae School of Pathological Anatomy of the Saratov Veterinary Inszitute.i 96

6. Conclusions

What conclusions can be reached on the involvement of Soviet dissi-
dent scientists in groups? First, scientists have played a major role
in dissident grouns, particularly human rights groups and ethnic groups.
Scientists have not, however, been particularly active in the criminal/
revolutionary groups, possibly out of concern for their careers or out of
a basic loyalty to the Soviet system. The professional groups among sci-
entists are significant in that they suggest that there might be numerous
other prosnective dissident scientists amone tne co-workers of &nown dis-
sidents. Finally, that fact that a number of the dissident scientists
were from the Soviet elite suggests that Soviet authorities have lost the
loyalty and support of a group that should be among the most loyal to the
re3ime, as it enjoys its privileges at the pleasure of the authorities.
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CHAPTEP iII

1. Theoretical Framework

In this chapter, information on the 565 scientists fcund in the "sam-
izdat" sources who have dissented, requested emigration, or otherwise in-
curred the wrath of the authorities is presented in tabular form and ana-
lyzed. Given the closed nature of Soviet society, the information avail-
able on scientists, particularly dissident scientists, is relatively
sparse; accordingly, certain variables have been chosen which conceivably
might be relevant to the causes of dissidence for given scientists, and
data which pertains to these variables has been collected. Obviously,
since an equal sample of non-dissident scientists has not been included,-
a comparison cannot be drawn between the dissident and non-dissident sci-
entists to determine what variables do, in fact, indicate a proclivity to-
wards dissidence. Nor has the hypothesis behind the selection of each
variable (as relevant to understanding the causes of dissent) been experi-
mentally tested by psychological or sociological means; the hypotheses are
unproven and untested. What this collection of data does nrovide, howev-
er, are experiences and personal backgrounds among scientists in the dis-
sident scientist community. Correlations drawn from this data suggest
factors which might have led to or impacted on the scientists' dissidence.
It might even be suggested tha& these correlations could be used to pre-
dict the prospects of dissidence among scientists in the future.

The variables selected were: date of birth, ethnic origin, religion,
educational level, Job title, place of work, field of science, Party af-
filiation, relationship to the purges (self or family member), imprison-
ment and hospitalization, dates of first and last dissident act, and city
of residence. A comprehensive description of these variables follow in
the next few pages; this should make the conceptual model clear and en-
able the ensuing analysis to proceed with little further methodological
explication.

The "date of birth" variable provides the following information: it
determines the historico-political environment in which the scientist
grew up and worked, his "life experience," whether he was touched by the
Russian Revolution, Stalinist Purges, World War II, the "Thaw" of de-
Stalinization after the 20th Party Congress, the re-Stalinization by Brez-
nev, etc; secondly, the "date of birth" data, in combination with the
"year of first dissent" data, gives the researcher the age of the scien-
tist when he first dissented. The age of the scientist, as well as the
era in wnich he grew up, might have a bearing on his decision to dissent.

The choice of "ethnic origin" as a variable rests on the assumption
that ethnic discrimination plays a role in causing a person to dissent,
particularly if the discrimination is supported by the authorities, as
it is in the Soviet Union. This variable is meaningful not only to sug-
gest a cause of dissidence but also to determine the participation in
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dissident activities of particular ethnic minorities, such as Jews, Ar-
menians, Crimean Taters, Lithuanians, etc.

The "religion" variable was included because it could be assumed that
Soviet policies of religious persecution would cause a religious scien-
tist to dissent. This variable might also show a degree of personal com-
mitment and the willingness to suffer, both necessary for a dissenter,
for the religious scientist might be under attack from both fellow scien-
tists, who would be guided by the materialistic and rationalistic nature
of science, and the authorities, who would be supported by the Party's
anti-religious -olicies. Another point is that Jew as an ethnic category
is separate fro. Judaism as a religion; it is by no means a certainty
that a Soviet Jew, even one requesting emigration, is a religious be-
liever.

The "level of education" variable, one of the variables which indicates
at what stage in the scientist's professional career he became a dissident,
might show whether the level of education of a scientist had a bearing on
his dissidence, whether the higher the level of education, with its atten-
dant higher status and greater perquisites, the greater tne motivation to
become (or not become) a dissident. The "Job title" variable is the
other variable which indicates the scientist's professional level. This
variable is used to determine whether the type of Job the scientist held
had a bearing on his dissidence.

The "place of work" variable provides data on the subordination of the
institute in which the dissident scientist worked, for the purpose of
determining in which admisistrative environment (Academy of Sciences,
All-Union Ministry, Republican Ministry, etc.) the greatest number of
dissident soientists are found. The assumption is made that institutional
subordination does play a role in causing dissidence; the reasons might
be more academic freedom in one administrative environment than in another,
increased social pressure to conform, or heightened security measures ta-
ken witb respect to employees. The data collected for this variable will
indicate ..n which institutes there are significantly large numbers of dis-
sident scientists. Why these institutes have such large numbers is open
to speculation; in fact, it could be reasonably argued that, rather than
creating or causing dissidents, these institutes merely attracted them.
Whatever the reasons, these institutes will be singled out.

The "field of science" variable indicates what field of science has
attracted, or caused, the greatest number of dissident scientists. .hetn-
er a field of science could "cause" dissidence is unlikely, but the sci-
entist's choice of a particular field of science could indicate a "mind-
set," which itself might be the "cause" of dissidence.

The "Party membership" variable indicates the number of Komsomol,
Communist Party, Marxist, and non-Party scientists within the dissident
scientist community. This data might suggest a relationship between go-
litical orientation and dissidence. A methodological problem involved
with the collection of data for this variable must be pointed out, par-
ticularly if one is interested in extrapolatina the total number of sci-
entists involved in such activities from the information available. Data
on Party membership was drawn almost exclusively from information on
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on expulsions from the Party. It cannot be ascertained, however, if all

dissident scientists who were Party members were expelled for tneir mis-

sidence or if all the expulsions were brought to the attention of tnose

individuals who were assembling the various "samizdat" documents. Tnus,
the low numbers of Party members in this sample cannot be interpreted as
a low number of Party members among dissident scientists with absolute
assurance.

The "Purge" variable identifies whether the dissident had a direct or
indirect personal contact with the Stalinist purges, a factor wnicn vould
conceivably affect his loyalty to the Soviet regime, particular after
Knrushchev's ouster with the re-Stalinization of Soviet society. Infor-
mation has been collected on the family background of the dissident sci-
entists to determine if their fathers, mothers, siblings or they them-
selves had been victims of the purges.

The "prison" and "hospitalization" variables show trends in the arrests
and confinements of dissident scientists, trends which would presumably
be considered by prospective dissident scientists to determine the risk
involved in an act of dissent. When arrests and confinements were down,
the scientist would presumably be less inhibited to dissent. It is left
to the subsequent studies to compare the sentences given the scientists
with those sentences given non-scientist dissidents to see whether tie
scientists were given preferential treatment. This woula be a highly
complex comparison, though, since one would have to consider different
courts, different crimes, and different political atmospheres.

The "year of first dissent" 'variable indicates the number of new dis-
sidents emerging each year from the scientific community and provides
data used to chart the "progress" of dissidence among Soviet scientists.
To aetermine a causal relationship, why an increase or decrease in the
number of dissidents between certain years, one must refer back to the
historical events of the given years for clues, and the historical account
of dissidence contained in Chapter I should provide the necessary back-
ground. As mentioned above, this variable is also significant in tnat it
indicates the age of the scientist at his first act of dissent.

The "year of latest dissent" variable is important primarily as a means
to determine whether the dissident was active through a particular year
or whether he had returned to normal, non-political life. This inforra.ion
is used, together with the "year of first dissent" data, to show the number
of dissident scientists active in the USSR per year. The assumption is
made that between the first dissent and the latest dissent the scientist
could be classified as a "dissident," whether there is evidence that he
participated in a dissident activity in each year or not.

The "city of residence" variable consists of the name of the city in
which the scientist lived at the time of his first dissidence or during the
greater part of his dissident activity, excluding exile or prison. I1s
significance is that residence in certain cities might lead to a greater
proclivity to dissent for reasons of, conceivably, greater access to "sam-
izdat" and the dissident community. This variable also includes informa-
tion on emigrations and defections, and this information will be used to
chart trends in the number of dissident scientists leaving the USSR be-
tween certain years.
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2. Data

The purpose for the data contained in the following biographical table
can be found in tne notes for Chapter III, pp. 137-163 under the name of
the scientist.

KEY TO TIM ABBREVIATIONS I3 THE TABLZ

Ethnic Place of Work
Est Estonian Activ Activity
Rus Russian Agric Agricultural
Jew Jewish Appl Applied
C-T Crimean Tatar Atom Atomic
Arm Armenian A-U All-Union
Ukr Ukrainian Autom Automation
Pol Polish Catal Catalysis
Lit Lithuanian Cent Center
Lat Latvian Comm Committee

Comp Compounds
Religion Constr Construction

Ort Russian Orthodox Cyb(er) Cybernetics
Cat Catholic Destr Destructive
Jud Judasim Dev Development
Bud Buddhist Disinf Disinfection
Ath Atheist Elect Electronics
Bel Believer Elem Elementary
Bapt Baptist Eng(in) Engineering

Equip Equipment
Epid Epidemiology

F Father Exper Experimental
B Brother Geochronol Geochronology
Y Self Ind Industry

Info InformationField of Science Inst Institute
?hys Physics Instr Instrument
Chem Chemistry Mech Mechanics
Math Mathematics Metal Metallurgy
Geol Geology Meth Methods
Biol Biology MFTI Moscow Physico-.ech
Astr Astronomy Inst.
Ocen Oceanography Moac Moscow
Med Medicine Nerv Nervous
Cyb Cybernetics Nucl Nuclear
BioP Biophysics Observ Observatory
GeoP Geophysics Onco Oncology
Zool Zoology Organ Organic
Geod Goodesy Ped Pedagogical
?hgy ?hysiolo-y ?olym Poiy-er
Gene Genetics .rob ?roblems
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Place of Work Job Title (cont.)

?roc Processes GrS Graduate Student
Re; Ferublican LerC Detartment Chief
Resear Research dLeC Deputy Depart=ent Chief
Sch School
SRI Scientific Research Inst.
6tat Station
.ech Technical/Technology
Terr Terrestrial
Theor Theoretical
Trans Transmission
VINITI A-U Institute of Scientific

and Technical Information
Virol Virology

Education
D Doctor (of)
&- Candidate (of)
?M Physico-Mathematical Sciences
BS Biological Sciences
GS Geological Sciences
KS Chemical Sciences
TS Technical Sciences
M:S Medical Sciences
Ph Philosophical Sciences
PS Pedagogical Sciences

Dip University degree only

City of Residence
EM Emigrated
De Defected

iAovosibir Novosibirsk

Job Title
Acad Academician
Cor. Corresponding member
CMUk Corresponding member of the

Ukrainian Academy

Prof Professor
Dots Docent
SSA Senior Scientific Assoc..
JSA Junior Scientific Assoc.
Asst Assistant
LabC Lab Chief
Lir Director
Stud Student
.eac Teacher
GruC Sroup Chief
inr Encineer
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3. aESULTS

Results for the "date of birth" variable are presented in Graphs 1
and 2. Graph 1 shows that nearly 500 of all dissident scientists for
whom there was data (124, or about 22;. of the total) were born within a
thirteen year period, from 1930 to 1942. What tnis means is that half
of the dissident scientists in the sample share common experiences:
childhood during at least one of the dual horrors of the Stalinist purges
and World War II; absence of a father for significant periods of time,
either because of the purges or the war; and secondary school, university
or graduate school during the post-Stalinist "Thaw." During the "Thaw"

(1950-58) and the liberalization period after it (to 1964), tie young
scientists in this generational group would have been old enough to app-
reciate the political and cultural freedoms then becoming available (the
youngest would have been 14 in 1956, the oldest 34 in 19l4) and presumably
idealistic enough to believe in de-Stalinization.

Graph 2 indicates that nearly two-thirds of the same sample began their
dissidence between the ages of 24 and 41, with the greatest concentration
from 28 to 32 years of age, 28% of the sample. In fact, only 29% of the
sample were between the ages of 42 and 76. This might suggest a procliv-
ity for dissidence among scientists at relatively early stages in their
careers, certainly within the first twenty years.

It is interesting to note that relatively few dissident scientists
were active scientists during the Stalin era, when physics and chemistry
were rigidly controlled and genetics and cybernetics suppressed. It may
be that there is a lingering fear of repression in the minds of these
scientists, and it might be, too, that the ones most likely to have dis-
sented were killed in the purges of the late 1930's. If one considers
a date of birth of 1921 or earlier to be appropriate for scientists who
would have been active during most of the period 1941-53, only 24% of the
scientists in this sample were from this generational group.

What can be said about those people born during or after the war, 1942
to 1951? They would not have remembered Stalin, they would not likely
have had a parent purged by Stalin, and they would have been adolescents,
secondary school and university students during the "Thaw" and the period
of liberalization. None would have entered the Job market as a scientist
until after the liberalization period, and the threat of not getting or
keeping one's first Job or getting expelled from school may have kept
many members of this generational group from speaking out in the late
1960's. There were some exceptions, though. DANIEL, a physics student,
was in his last year of secondary school when he protested the Ginzburg-
Galanskov trial in 1968.1 he was the son of convicted writer and dissi-
dent Yuliy Daniehi, though, and this fact was presumably a much great.3r
motivation to dissent than his age. Other members of this reneration
dissenting in the late 1960's were: GORBAN', a physics student who
zainted protests of the Ginzburg-Galanskov trial on a number of buildinas
in the iovosibirsk "Akadenrorodok" in 1968 and was exrelled from school;2

: L'NIKOV, a bioloqy student in his final year of university who signei a
=eti..n at the GinzburZ-Galanskov court building in 190 and was expelled
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two months before graduation;3 %iOTYL, a university cnemistry stuaeat
wno actively supported the Crimean Tatar movement in 19c68 and was ex-
pelled;4 FO KEYeV, a university biology student who was a member of a
revolutionary !.:arxist group and was arrested in 1969;5 and RIPS, a fi-
nal year university mathematics student who set himself afire in 16o9
o protest the Soviet occupation of Czechoslovakia.6 These examples,
:ever, seemed to be the extent of the dissent in the 19c0's of this

generation. With only few exceptions, the most notable of which is
ShchA!Af;SKIY, this generation has not been particularly active in the
1970's, even though it had, at this point, reached the 26-37 age range,
which, for the 1930-41 generation, was one of the most common age spans
for scientists initiating dissident activity.

If one looks at the generation of future scientists, those born after
1952, can anything be determined from their common childhood experiences
that might cause them to dissent? They would not have been old enough
to remember Stalin, the "Thaw" and period of liberalization would not
have affected them to a significant degree, as the eldest of this gener-
ation would have been only in elementary school, and their secondary
school and university experiences under Brezhnev's nonpermissive tutelage
would have made them aware that official persecution accompanied all out-
breaks of dissidence. More importantly, though, this is the generation

that has grown up with the dissident movement. Members of this genera-
tional group, the oldest of which would have been only l4 years of age
at the beginning of the dissident movement in 196, have witnessed the
continued existence of dissidence, despite governmental crackdowns, from
early childhood. This experience may reflect on their proclivity for
dissidence in the future.

Chart 1 provides information on the ethnic origin of 164 scientists,
about 280 of all the dissident scientists in this study. The vast major-
ity of the scientists on whom this data could be found were Jewish, pre-
sumably because of the nature of the Jewish dissident movement, in which
ethnic origin is a major issue and is clearly identified. It is unlikely,
though, that for purposes of extrapolating the ethnic origin of all diss-
ident scientists these correlations are valid, for there are probably few
additional known dissident sientists who have not revealed their Jew-
ish ethnicity by requesting emigration. Even for those twelve Jews wO
did not seek emigration but whose ethnic origin was identified through
otner sources, the fact that they were Jewish could have been ascertained,
in almost every case, by their family names; if we look at the family
names of other scientists for whom ethnic data was not available, perhapa
another sixty could be estimated as "Jewish." Thus, at the most, about
30% of dissident scientists in this study are Jewish. Barchoorn, inci-
dentally, quotes a figure of 60-70% of all dissidents in the "democratic"
movement as being Jewish or married to Jews.7 Although data on marriages
to Jews was not considered in this study, the percentage is certainly not

reflective of the dissident scientists in this study.

Only nine scientists were found to oe of Crimean Tatar origin, a fiz-
ure which would probably be unchanged if data on all this study's disli-
aent scientists were available, due to the distinctive nature of family
names &ionr that crou-n. The same could probably be said of tne numbers
of dissident scientists of Polish, Estonian, Latvian, and Li~uanian

ou
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bac~grounri; possibly an additional five Armenians could be included on
tae oasis of their family names. Wvhat this probably means is tnar. the

majority of dissident scientists are of Eastern Slavic ethnic background-

Fussian, Ukrainian, and Belorussian. Dissidence could not, then, be

traced to ethnic discrimination in the majority of cases.

Chart 2 summarizes the data on the religious orientation of dissident

scientists. Despite the fact that Parry asserts that religious scientists
were rare,0 twenty-two were found to be believers, among whom were such

prominent dissidents as AL'BREKhT, T. VELIKANOVA, TVERDOKh.LEBOV, AnAFARE-
VTh, NAZARYaN, KAPITANChUK, BEGUN and AGURSKIY. Only six were founa. to

be confirmed atheists, but, because of the size of the sample and the

paucity of data, this is probably not reflective of tne number of atheists

among dissident scientists. It is difficult to estimate how many more of

the scientists are religious. TURChIN asserts that "many young people

with a highly-developed religious element in their make-up have a leaning
towards science and become scientists," but he defined religion as "any
system of supra-personal values showing an individual the way to a higher

meaning of being," which may or may not include membership in an organized
religion.9 Since being religious in the Soviet Union is not a personality
characteristic encouraged by the authorities, it would make sense for sci-
entists who are religious to keep this fact hidden. One mignt assume,
however, tnat after the scientist had entered the dissident movement the
persecution would be implemented regardless of his orientation, and that
he might reveal his religious sentiments at the start of his persecution,
either to unite with other religious dissidents or to gain the support
of Western religious groups. If this were the case, then, there are
probably few additional religious dissident scientists from all of the
scientists in this study.

Chart 3 indicates that there were more Candidates of Sciences than
Doctors of Sciences among dissident scientists at a ratio of about 3:2.
Chart 4 reveals, however, that among all scientists holding advanced de-
grees the ratio of Candidates to Doctors is about 7:1, so the dissident
scientist community includes a significantly high number of Doctors of
Sciences. This result is somewhat surprising in that the Doctor of Sci-
ences degree is usually awarded to the older, more experienced scientists
(see Chart 5), and according to Graph 1, most of the dissidents were
younger that 40 ye.rs of age at the time of their first dissident act.
how could this be explained? It might be that many of the young dissi-
aents are doctors but received tneir degrees at earlier ages than normal,
i.e. the best and the brightest of tne young scientists. Another reason
for the large number of doctors might be that doctors assume that they
have more leeway to hold different opinions from those officially ex-
pounded by virtue of their own scientific worth and achievements; hence,
they might dissent with little fear of repercussions.

The largest number of advanced degrees was in the field of the physico-
mathematical sciences, indicating that the majority of dissident scientists
whno hold advanced detrees are physicists or mathematicians. It is iaxer-
esting to note that the proportion of dissident scientists holding ad-
vanced devrees in physico-mathematical sciences is over twice that of all
scientists holding the same degrees; thus, there are twice as many physi-
cists and mathematicians involved in dissidence as could nave been predict-
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ed on the basis of relative numbers of scientists aoldiiig advanced de-

grees in various scientific specialities.

Chart o indicates that about the same number of dissident scientists

worxed in university teaching positions as did in active researcn posi-

tions. Relatively few dissident scientists held administrative posi-

tions, but a significant number of the scientists were academicians or

corresponding members of one of the academies of sciences. The Jobs held

ty dissident scientists seem to be primarily in the middle and upper lev-
els: over half of thdse involved in education Jobs were professors, and
nearly twice as many researchers were Senior Scientific Associates as
were Junior Scientific Associates. The participation of members of the
various academies of sciences undoubtedly added a measure of prestige and
legitimacy to the dissident movement. Only one of the academy members,
corresponding member of the Armenian Academy of Sciences, ORLOV, has suf-

fered critical wrath to any great extent. SAKhAROV, of course, has been

harassed, but has not been arrested or imprisoned.

From Chart 7 it is clear that the majority (55%) of organizations at
which dissident scientists have worked are subordinate to one of the acad-

emies of sciences, and that relatively few (23%) are subordinate to min-
istries not connected with education. In terms of personnel, Just half
of all the dissident scientists in this sample work at an academy of sci-
ences institute, while only 17% work at non-educational ministries. Chart
8 indicates that Just 4114 of all scientific institutes are subordinate to
academies of sciences, and that h5% are subordinate to non-educational -

ministries. This means that the academy of sciences institutes are mod-
erately over-represented in the dissident scientist community, and the
non-educational ministries are significantly under-represented. The edu-
cational ministries were about twice as numerous among those entities em-
ploying dissident scientists es might have been expected from the rela-
tive number of institutes i7 t4;e educational ministries. These correla-
tions would lead one to bel- ve that there is something inherent in the
academy of sciences and the educational ministries that attracts, causes,
or encourages dissidents, while there is something in the non-education-
al ministries that appalls, discourages, or subdues them.

The Academy of Sciences USSR has administrative control over i41 of

all scientific institutes in the USSR, but 32% of all institutes at w..ic,.
aissident scientist, have worked have been subordinate to tne Academ:,.
This may indicate that tne Academy of Sciences USSR provides the most con-
ducive atmosphere for dissidents, or creates dissidents, or simply at-
tracts those scientists who eventually become dissidents. A variety of
reasons could be suggested for the selection of an Academy of Sciences
USSR institute as a place of work: better pay and perquisites, more Ores-
tige, Moscow location (55' of all the Academy of Sciences USSR institutes
in this study were based in Moscow), priority given to theoretical and
basic researcn, and a more liberal intellectual atmosphere. The Acade.y
probaoly also attracts the best ana the brightest of those scientists who
do not want to get involved in research which is overly-ciassifiea and
compartmented, wnich would be the case in the non-educational ministri-s.

Chart 9 snows tne institutes witn a si;nificant (five or over) numoer



of iissidents, a fact that has no doubt been brought to the attention of
the respective institute directors by the appropriate Soviet authorities.
Orie ight sneculate as to the meanin of a relatively large number of
dissidents in a snecific institute: lax security, loose Party control,
and administrative tolerance, or the reverse - very strict administrators,
tight security measures, and overall repression. It could further be
sugested that measures have been taken by the respective institutes to
correct this situation, and it may be that these institutes are now mod-
els of decorum. It is significant that most are located in Moscow and
are subordinate to an educational minisLry or te Academy of Sciences
USSR. Even more interesting is that two of these institutes axe subor-
dinate to the State Committee on the Peaceful Use of Atomic Energy, an
employer which for security reasons would not ordinaril.y be tnought to
be lenient with or tolerant of dissidents.

Chart 10 reveals that the greatest concentration of dissident scien-
tists was in the field of mathematics. This is probably due to the VOL'-
PIN arrest in 1968 which elicited support by eighty-seven matnematicians.
It may be, though, that the number of dissident scientists in the field
of physics represents a greater proportion of committed dissident scien-
tists, for only twelve of the eighty-seven mathematicians dissenting _'n
1968 repeated a dissident act after VOL'PIN's arrest. There was no one
dissident act supported by physicists comparable to the VOL'PIN dissent,
so it is likely that there are more physicists than mathematicians com-
mitted to the dissident movement in general.

Why would there be, in any cgse, more dissident scientists in mathe-
matics and physics than in chemistry, biology and geology? Chart 11
shows that under half of all scientists were involved in mathematics and
physics, while over two-thirds of the dissident scientists were in these
fields. It may be that the best and brightest of Soviet scientists went
into physics and mathematics; mathematics might have been chosen for its
abstract, non-idiological nature, and physics may have been attractive
for the substantial financial support given it by the government and the
resulting high quality research facilities (although physics was not
ideologically neutral).10 Salisbury offers a theory that the mode of
thinking engendered in physics is conducive to intense auestioning and,
presumably, dissent:

There is clearly so-ething about the discipline of
physics that causes a great physicist to look be-
yond the formulas, the theorems, the infinitely
intricate hypotheses by which he tests and deter-
mines the natural laws of tne universe and into
the seemingly simpler but actually more complex

phenomena of man's society. Or, perhaps, this is
illusion. Perhaps it is simply that with their
finely tuned minds the physicists are able to
penetrate more swiftly and more deeply the mur&
and bias with which human beings normally sarcua
tneir affairs.11

Although the relative number of biologists in the USS? -z-
tnirds that of chemists, tnere are twice as many dissie-..
are bioloqists as those who are chemists. This zculi -cs.-.

ed ov the fact that bioicqy 'as suffered :reat!:
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particularly in the field of genetics, and that biologLsts are incensed
by this ideological interference.

Chart 12 indicates that the majority of dissident scientists in the
sample were members of the Communist Party or the Kcomsool (68;), while
only 10% were anti-Party Marxists, i.e. those who would dissent for po-
litical reasons. Non-Party scientists, who made up 22% of all dissident
scientists in the sample, are probably ostracized to some extent even
without performing dissident.acts. The decision not to Join tne Party,
too, might be considered an act of defiance on its own. Such decisions
would be made by scientists with full knowledge of the consequences:
more difficult career advancement, reduced travel opportunities, and
administrative distrust. The same motivation behind the decision not to
Join the Party, then, might be behind the motivation to dissent.

Although Soviet dissident scientists are probably not much different
from the rest of Soviet society in terms of the effect of the Stalinist
purges on their families, it is none the less interesting to note the
number of scientists affected (Chart 13): KOSTEPINA, whose father was
imprisoned,12 TALANTOV, whose father was killed,13 GAST," whose father
was shot in 1938,14 AGURSKIY, whose father was arrested in 1938 and ex-
iled,15 AL'BEMiT, whose father was arrested in 1937 and shot in 1938,16
LANDA whose father was arrested in 1932 and aan in 1937, and died in
1939,17 VAkhTIN, whose father was imprisoned,18 MDUVEDEV, whose fatter
was arrested in 1938 and died in 1941,19 and GE-ICFa, whose fatner was
killed.20 Among those scientists who were themselves pureed were D.
AZBEL', BARBOY, GASTEV, 0. KVAChEVSKIY, MYuGE, ShAFAREVICh, V-PRLiTsZV,
and VIL'YaZS. It is not at all unlikely that the experience all these
scientists had with the Stalinist purges in one way or another influenced
their decision to dissent in the 1960's.and 1970's.

Graph 3 indicates that the number of dissident scientists in prison
has steadily declined since 1972. The same can be said for the numoer of
dissident scientists in psychiatric hospitals, per Graph 4. Graph 5 snows
that the number of dissident scientists arrested per year was the greatest
between the years 1967 and 1972 and has fallen off to less than nalf tne
;re-16972 rate in recent years (1977-78). vrnat this would mean in terms
of motivation for dissidence is that the scientist dissenting for tne
first time after 1972 probably had less fear of arrest and imprisonmenz
tnan did those scientists dissenting prior to 1972. This relative offi-
cial tolerance might nave prompted some scientists to dissent because the
risk was no longer as great.

Cnart 14 indicates that, as expected, the greatest number of dissiient
scientists in the Soviet dissident movement was in 1968, when the Ginz-
burg-Galanskov and VOL'PIN protest letters were sinned. It is quite sig-
nificant, though, that the number of new dissident scientists per year
has remained remarkably stable since 1968, around twenty-five per year.
One could conclude, then, that the authorities' attempt to scare the resz
of the scientific community into subiission - by denouncing and firing
those scientists who signed the 19b8 protest letters - was not completael-
successful. It could be argued, in fact, that the dissident scientist3
appearing after 1966 had stron.fer convictions and commitment, since they
presumably recornized the consequences of their dissident actions. The

90



1968 protest letter si.ners, however, probably did not realize that they
would be persecuted for their actions. The fact that the 1968 protest
letter signers were not confirmed dissidents can be seen in the small
number of them who continued to dissent (the recidivists) after 1P66:
only forty of those who had dissented prior to or during 19o8 continued
to take part in dissident activities. With this smaller number in mind,
one can see that the twenty or thirty scientists becomine dissidents
each year subsequent to 1968 is quite significant.

Chart 15 shows that the majority of dissident scientists lived in
M(oscow. Significant numbers are also found in Kiev, Leningrad, Novo-
sibirsk and the Baltic republics. It is not at all surprising that the
dissidents came from these areas, as the main scientific institutes of
the country are located there. Additionally, the nature of "samizdat"
is such that the greatest amount of information would have been obtain-
ed about people living in or near the major population centers. If one
were to find a motivation for dissidence provided by place of residence,
it might reside in the fact that these cities are European, with the
looser and freer atmosphere that would allow scientists to express their
views privately without reprisal and could lead them into dissident ac-
tivities. The opportunities for finding like-minded, politically astute
fellows would, in any case, be more readily available in such cities.

It might seem surprising that the number of dissident scientists is
not particularly high in the "science cities," where it might be expect-
ed that the high concentration of scientists in relatively isolated areas
would lead to active dissidence. One Soviet citizen, in fact, shared
this view:

Whatever (the authorities') purposes may be, a thou-
sand scientists, a thousand intellectuals gathered
together in a single small town will create a fantas-
tic effect! In such intellectual greenhouses a new
philosophy of Russian life may suddenly spring into
be-in_ 21

Popovsky writes, though, that despite all the good intentions, the "sci-
ence city" scientists have lapsed into the same hierarchic and careerist
frameworks that their "big city" colleagues enjoy and exist in, and that
the "science cities" do not offer the intellectual salvation once assoc-
iated with them.

Chart 16 shows that the majority of the dissident scientists have
emicrated or defected between the years of 1973 and 19TT. There are
probably a very great number of Jewish scientists who have emigrated
without dissenting, and these scientists are not included in the table,
as zne "samizdat" sources mentioned only those Jews who had experienced
difficulty in emigrating and who had protested their treatment at the
nands of the emigration authorities. Appendix III lists all those Jewish
scientists who are seeking emigration but who have not yet been allowed
to leave.
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!~O InZ- 1

Ethnic Origin of Dissideat Scientists

(Samples 164)

Ethnic Origin Number of Scientists Percent of SrJqple

3ewish 120 3
Russian 17 I0
Crimean Tatar 9 5
Lithuanian 7
Ukrainian 5
Armenian 2
Estonian 2
Polish 1
Latvi-n 1

CHART 2

Religious Orientation of Dissident Scientists

(Sample: 28)

Religion Number of Scientists

Judaim 5
Christian (unspecified) 4

Catholic 3
Orthodox 7
Protestant 1
Baptist 1

3uddhim 1

Atheist 6
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Level of _ducaL&on Azong E iss±,1ent SCientist3

Ur.iversit-: Dip.lona Only 2 ( )
Candidaze cf Sciences l 9 (541)
aoctor of Sciences (3T )

Number Of .1umber Of
&e-ree in Candidates Doctors Cota.ls

?nysico-'-thenat Ji'c al 10ob i (ow;
Sciences

Biolcgical Sciences 1- 15 29 (13)
Che.ical Sciences o 3 Ai (5)
Geoiogiczl Sciences 3 1 4 (2;)

CHART4
(Source: E. Zaleski et al, Sci-

ence Policy in the USSR, aris:
OCED, 199, -p lU1-lk4)

Level of Advanced Education in the Scientific Cornnmitv (i505)

'Number Of :umber Of
De ree In Candidates Doctors Total

?hysico-Mathematical 12151 1637 13788 (35%)
.Sciences

Biological Sciences 10557 lo4T 1220 (314)
Chemical Sciences 7632 843 8475 (21%)
Geoloical Sciences 44 4 7b3 5247 (13;)

348q24 (88%) '4 N O (1201) 3 9711

CHART 5
(Source: Zaleski, p 338)

PercentaFe of Doctorates Awarded 1947-55 By Age

Under 39 14.80
40 - 49 46.2%
50 - 59 29.2%
Over aO 7.8%
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GEW3. 6

Jabs Held by Dissident Scientists
(samples 2/.6)

Type of Job Muber of Scientists Percentage

Edm9ation 104 42
Prafessor 59 (57,.)
Docent 20 (19%)
Assistant 3(3)
Teacher 18 (1e
Graduate Student 4 4

Research 107
Se mior Associate 47 (44%)
Jui or Associate 29 (Z7%)
ildineor 31 (29%p)

Administrative 29 12%
Director 3 (10%)
Department Head 6 (21%)
Laboratory Head 19 (66%)
Group Head 1 (3%)

Acads;" 22 9%
Academician 14 (64%)
Correponding ...mb. 8 (36%)
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CMERT 7

"-.4titutional Subordination of Dissident Scientists

(samples 123 instituteW256 scient
ist.)

Subordination Iuber of Institutes NIumber of Dissident Scientists
(Percent of Total) (Percent of Total)

fcade: of Sciences USS 39 (32%) 92 (36%)
(excluding Siberian Dept)

Siberian Department, Aademy 8 ( 7) 11 4%)
of Sciences USSR

"n'ainan Academy of Science. 10 (8) 14 (5%)
Latvian Acadeyof Sciences 4 (3)4 2%
.Umenian ',cadeqW of Sciences 2 (2%) 2 C1%)
Georgian Acadmy of Sciences 1 (1) 1
Ltanian Acadew of Sciences 1 (1%) 1
Moldavian. .cadem of Sciences 1 (1%) 1

.'cademW of Niedical Sciences USSR 4 ( 3%) 7 (3%)

State Comittees of the Couatl 8 (7%) 21 (8%)
of Linisters USSR

11-Union .inistries A (35) 6 2%)
Union-apublic lUnistries 13 (11%) 15 . 6%)

(non-ucationa1.)
wflo-oZ-Apubl±c .lanistries 2 (2%) 35 (1$)

(Zducational)
'Republc. ,2eistries -.2 (2%) 2 (1%)

(non-Zducational)
Respublic k~inistries 4(0)4 (1)

(3ucational) Z 2c.)4 1%



Institutow.1 Subordination in the Soviet Scientific Comomity

(sa e 12o)

Subordination ?'=ber of Institutes
(Percent of Total)

Acadenr of Sciences USSR 162 (1)
Siberian Department, Academy 36 (3%)

of Sciences USSR
.1l. republic Academies of 284 (24)

Sciences
*cadeW of l.ldical Sciences USSR 39 (3%)
Union-Republic and Republic 136 (11%)

lnistries (Educational)
State Committee for Atomic Energy 13 (1%)
All other ministries and committees 530 (44%)

(sourcet Director7 of Soviet Reserch Crziz.tins
Wa shingtonp D.C.: iational 7oreign 'use ssuaat
Center, 1-rch 1978)

CHART 9

institutes with ive or liore Dissident Scientists

lloscow State University 33
Institute of ,thematics Imeni Steklov, Moscow 10
Institute of Theoretical and Experimental Physics, Moscow 7
Institute of Itomic Energy, 1..,oscow 7
Latvian State University, Riga 7
Inst5itute of Chemical Physics, 1.oicow 6
Institute of Physics of the Atmosphere, loscow 6
.l-Union Institute of Scientific and Technical information, .sc ow 6

Institute of Problems of Informaton Transmission, Mo.scow 6
Kiev State University 5
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CHART 10

Field of Science of Dissident Scientists
(Sample: 489)

Field of Science Number of Scientists Percentage of Total

Mathematics 183 39%
Physics 1i 28%
Biology 88 18%
Chemistry 44 9C

Geology 27 5%
Astronomy 6

CHART 11

Field of Science of All Scientists (1963)

(Sample: 140882)

Field of Science Number of Scientists Percentage of Total

Mathematics & Physics .63880 45-
Chemistry 33534 24%
Biology 27027 19%
Geology 16441 12%

(Source: Zaleski, p. 153)

CHART 12

Party Affiliation of Dissident Scientists
(Sample: 39)

Coamunist Party 23 (39%)
Non-Party 13 (22;)
Marxist, Non-Party 6 (10%)
Ko somol 17 (29%)

CHART 13

Purged Dissident Scientists and Their Families

Father Purged 6
Scientist Himself Purged a
Brother Purged 1

YvT
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<EIM 14

i: er of Dissident Scientiasts in Dissident lovenent per Year

(scientists in prison are not included for dates of
their impriuozent, nor are they counted an first-
time dissenters when they return)

lear 'oial i.'Iar ox 'i.~iWer Oz ,C1An,.st u.mer QZ Wierti.st
Dissident Scientists disenting for first time dissenting for last

time

1956 3 3
1957 1
1958 5
1959 1
1960 0
1961 1
1962 2
1963 1
1964 0
1965 8 3
1966 21 13
1967 49 35
1968 301 259 240
1969 83 23 211970 88 29 26
1971 85 25 11
1972 100 26 25
1973 104 25 25
1974 110 33 27
1975 110 22 23
1976 108 23 26
1977 100 18
1978

250

•200

1 100

5 6 60 5"26 66 O's 70 72 74 76

Year
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C0T! CF RZS..ZTC3 (known - 486L

;!Mosco' 3ii 61%

Kiev 42 9%

Leningrad 33 7%

3altic Republics 27 6%

Riga 13 X;

VAInyus 7
Tartu 3
iEaunas 3
Tallin 1

Science cities 42 9%

Novosibirsk 24 5%
Obinsk 

4

Pushchino 5
Sverdlovsk 3
Chernogolovka 2
DW= 2
Serpukhov 1
Krasnays Pakhra 1

Tbilisi 4
Tashkent 3
Kharkov 4
Erevan 3
Samarkand 2
Vladivostok 2
Ulan Ude 2
Gorkiy 3
Krasnoyarsk 2
Cdessa 2
Lvov 1

Baku 1
Qaratov 2
Kaliningrad 1
.:insk 1
Sevasto-pol 1
Rostov 1
Chernovtsy 1

Vinnitse 1
Kirov 1

Kalinin -T
Uzhgcrod 1
StavropCl 1
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iJumber of Lissident Scientists Emigrating Per Year

~mber Of ercent Of
Year Scient'ists Total Emigration

1971 2

197 4 ft

19T3 14 2Ttt

1974 6 1210

1975 612%

1976 5 10%/w

19TT 12 24,tr

1978 1

19T9

100
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4. CIN cLuS o0 1; S

Wcat conclusions can be reached on the causes of dissidence axonz sci-
entists? One is that the scientist's a.ff experience nlayed a role in

tne scientist's iecision to dissent - a significant number of the dissi-
ents in this study had crown up under coth Stalin and .rushcnev and ad

attended seccndeary school or university during tae "Taw" and neriod of
lideralization (1956-64). It was also found tnat the age of the scien-
tist played a role, that tne overwhelming majority of those dissentine.

for zne first time were between the ages of twenty-four and forty-one -

over a auarter of them were between the ages of twenty-eight aad thirty-
two. The psychological reasons for dissent at these ages are beyond the
expertise of the author, but it could be suggested that job dissazisfac-
t.on, an awakened moral responsibility for one's privileged position in
life, or an attempt to banish middle-aged enui by political risk-ta. ing
might be reasons for dissent at these ages. One Soviet reodesisz who ne-
fected in 1957, Lev Predtechevsky (not included in this study) explained
ais decision to defect as being motivated by a feeling of guilt, that once
ne had reached the middle strata of the Soviet elite he began to taink of
others:

i hau until then been too preoccupied with my studies
and my struggle up that ladder. Till that point, I
had had time and thought for my books and instruments
only. But now I was successful and, for a young man
in my position, quite well off - and I began to feel
guilty.

22

As the above quote makes clear, success in one's job also plays a role
in the decision to dissent or, in Predtecnevsky's case, defect. The dis-
sident scientists in this study are, for the most part, successful scien-
tists in relatively senior positions: Senior Scientific Associates, Pro-
fessors, and as often as not Doctors of Sciences. Whether guilt is the
psychological motivation, or whether it is a sense of social responsibil-

ity, it is still clear that doing well in one's job has been the rule as
far as dissident scientists are concerned, not tne exception. Dissidence
has not, apparently, been the result of problems with one's job. It must
be pointed out here that Jewish scientists have been subjected to admin-
istrative actions which have made their scientific researca mucn harder
to conduct, but it is significant that many of them save continued to car-
ry out their research and attend scientific conferences. They were not,
then, dissatisfied with their work, and the fact tnat they attempted to
continue it desnite all odds reflects a commitment to science. In other
words, dissident scientists, jews and non-Jews alike, have not turned to
dissent because they nave been dissatisfied with zaeir chosen profession,
science; rather, they have turned to dissidence, in some resrects, because
of their commitment to science which forced them to orpose arbitrary re-
straints on their york.

Tor religious scientists, Soviet official repression of relizion pre-
su~ably contributed to the scientists' decision to dissent. The autnori-
ties -roLably had a hard tire tnemselves resolving tne -aradox of a mai of
science reectinr scientific materialism fcr metapaysica. reiipion, iz
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particular scientists of the stature of T'rIPDOKhLZOV, ShAFAE.VICh, sm
AL'BEZEaT. Presumably the authorities would prefer that religion, if it
must remain in Soviet life, be confined to the older, the superstitioua,
and the less-eiucated citizens. With tze appearance of well-educazed sci-
entists publicly affirming their faith in a Higher Being, though, the myzh
of the incompatibility of religion and science is dashed, and the attrac-
tiveness of religion is enhanced for the young and vell-educated.

The affiliation of the scientist's institute and his field of science
seem to be less causes of dissidence than they are reflections of tne sci-
entist's own mindset. A liberal scientist, i.e. one prone to dissent,pre-
sumably would choose a relatively liberal institute in which to work M
would probably choose theoretical, rather than applied, research because
of the greater freedom and less security matters involved with the form-
er. Institutes subordinate to the academies of sciences are more apt to
be concerned with theoretical work than are institutes subordinate to the
ministries, so the scientist would probably choose to go to the academies
to work. The field of science, likewise, is a choice made on tne basis
of one's preferences and persuasions. It may be that the logical, intense-
ly-questioning minds are drawn to mathematics and physics, the more exper-
imental and practical will choose chemistry and biology, and those most
interested in the epplication of science will take cybernetics and geolo-
gy: the proclivity for dissent might be inversely proportional to the ap-
plicability of the science to everyday life. Those choosing biology,
though, realize that they are selecting a field that was taboo in tne no;
so distant past. It may be that those who got involved in biology during
or after Lysenoism are motivated by a messianic desire to return Soviet
biology to its proper place in world science, and that this scientific
messianism spills over into political dissidence.

Ethnic discrimination has been a cause of dissidence among scientists
who are Jewish, Crimean Tatar, Lithuanian, Armenian, Ukrainian and Eston-
ian. What about the Russians who dissent, though? Does their ethnic
background influence their decision to dissent? It could be suggestea
that the Soviet nationality policy, which could be cnaracterized as Great
Russian Chauvinism, might provoke in scientists of Russian descent a feel-
ing of guilt because of the "privileged" nature of their nationality -
much as an American of WASP origin might feel responsibility and guilt for
tolicies directed against Americans of other etnnic backgrounds.

If the data on Party affiliation is representative, then it is clear
that dissidence, as a rule, is not a manifestation of anti-Communist or
anti-IMarxist feeling, since most of the dissident scientists were associ-
ated with the Party. Very few of the dissident scientists have renouncel
socialism in favor of capitalism, fascism, monarchism, theocratism, or oth-
er politico-economic systems. The cause of dissidence, then, might be dis-
illusionment with the Party's brand of Communism and Marxism. If one re-
calls the democratic/human rights groups, their platforms called not for
the elimination of Party control but for the implementation by the Party

of all the provisions of the Soviet Constitution and Soviet laws. A chage
in the Party's behavior, then, might satisfy a nmber of dissident scien-
tists.

7he imprisonment and hospitalization data shows the constraints on
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dissidence among scientists - prest Jiy the more scientists in prison at
a given time, or the greater the nu.oer of arrests of dissident scientists,
the greater the constraints on other scientists not to dissent. Tgis "fear

factor," nowever, has been significantly reduced since 19T2 by tae aecline

in arrests of scientists for dissident activities. It cannot be forgotten

tnougn, that the scientists who aave been arrested since 19T2 save been

among the most active dissiaents, so waat the authorities are losing in

quantity of dissidents arrested they are making up in "quality."

The city of resiaence indicates that dissident scientists are relative-
ly few and far between outside of the ma4or Soviet cities* Does place of

residence cause dissent, though, or, like place of work and field of sci-

ence, aoes it only represent a personal choice which reflects the scien-
tist's mindset? In other words, did the dissident-to-be scientist decide
to live in Moscow because of its relative liberal nature and urban mobili-
ty suited his tersonality, or did Moscow, with its assorted enticements,
bewitch the scientist into becoming a dissident? The former seems the
more likely.

Other possible causes of dissidence, some of which reflect back to Chap-

ter II, are professional ties with dissident scientists, elite upbringing,
and loss of parent in Stalinist purges. It would be difficult to deter-
mine -hether peer pressure in professional groups caused dissidence or
whether scientists of similar interests simply gravitated towards one a-
nother, the similar interests being dissatisfaction with Scviet society.
The motivation for children of the Soviet elite to dissent might be tie

urge to gain the political power one's "upbringinag and background would
seem to deserve, quilt for one's privilegeu position in an allegedly class-
less society, a sense of responsibility to one's family to preserve its
good name, or upper-class thrill-seeking. The loss of a family member in
the 7?urges would presumably leave the scientist with a profound antipathy
for the Soviet system, and might make him feel morally bouna to avenge the
loss.

CONCLUSION

These last few pages of this study are devoted to a few summary state-
ments and overall conclusions on the questions posed at the beginnin-: #ano
are the dissident scientists, what nave they protested, why have they pro-
tested, and what can be projected from this. This chapter is not intenied
to be merely a recapitulation of all the findings of the previous chapters;
the analyses and concluaing remarks in each chapter should serve such 2ur-
poses. Pather, this chapter will touce on the highlights of tne conclu-
sions aud then proceed to the crux of the matter, without whicn all t&e
data compilation has been futile: vat predictions can be made on tr-s ba-
sis of this research concerning the future of dissidence in tee scientific
cormunity. At the end of this concluding charter a few afterthougats ani
reservations about this kind of research will be offered, surfacine, if
you will, as flotsar, for the possible edification of researcaers atteapt-
.n. auca a study In the future.
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iho are the scientists who have dissented?

Dissident scientists have been primarily mathematicians and paysicists,
over half of whom held the doctorate degree, wao -were professionally well-
established. More than one of every two dissicaent scientists vorsed in
an institute subordinate to the Academy of Sciences; the same can be sai
for the number of dissident scientists who lived in Moscow. Less than a
quarter of dissident scientists have worked for ministries other than the
Ministry of Higher Education. One of every twenty was a member of the na-
tional or a republican academy of sciences, and at least the same numuer
came from elite families. One of every five dissident scientists was Jev-
ish. One out of every twenty Joined a dissident group, usually as a found-
ing member, and one out of every seven dissident scientists, regardless of
membership in a dissident group, was arrested or confined to a psychiatric
hospital for his dissidence. Nearly half of all the dissident scientists
investigated in this study dissented only in 1968; less than a fifth, ap-
proximately one hundred scientists, were determined to be actively involv-
ed in the Soviet dissident movement as of 1977, and, by extrapolation, as
of 1979.

2. What have the dissident scientists protested?

At first scientists appealed for freedoms that directly affected their
work as scientists, such as freedom of information and less restrictions
on scientific contacts. Although this appeal was never absen% in subse-
quent protests, it tended to be outweighed by the more universal appeal
for the defense of human rights. Scientists comprised over a third of the
members of the Moscov Helsinki Monitoring Group and a quarter of those in
the various republican monitoring groups; the groups protested infractions
of the human rights articles in the helsinki Accords. Other dissident
,roups led by scientists, protested the arrests of prominent dissidents;
still others researcned the legal implications of the trials of dissidents.
Individual scientists, of course, also continued to protest the arrests
of dissidents and fellow scientists in collective protest letters. Reli-
gious scientists have called for freedom of religion, Jewish scientists
have been Joined by non-Jewish scientists in calling for freedom of 3mi-
gration, and Crimean Tatar scientists have protested in favor of repatri-
ation of the Crimean Tatar people. Relative.ly few scientiasts, tnoug'n,
nave been involved in activities aimed at ov%rthroving the Soviet rerime
or in activities employing illegal means.

I. ikW have dissident scientists protested?

7irsz of all, and quite obviously, lissident scientists protested
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-ecause tnere was something to protest, i.e. historical events which
would nave provoked protest by any citizen of any country. Beyond tiat,
,=ouz, dissident scientists were psychologically prone to dissent be-

cause of certain personal and environmental factors (at least this was

tae assumption of the present study). What were these factors? t-e life

ex.erience of people who had been born between 1930 and 1u942, which in-

ciuded Stalinist purges, .hrushcnev's liberalization, and nreznnev's crack-

dcvn on dissident writers in the mid-19cO's, seemed to provide a motiva-
tion to dissent because of the aces of these people at these historical

junctures and tne clash of youtnful idealism and the Soviet reality. Zne

elite upbringing of a number of the scientists might have caused dissi-
dence out of the desire for a share of the political power and the frustra-
tion at not receiving any of it; the progenies of elite families may have
thought that they deserved more power than they got. Their high education-
al level, too, might have caused the dissident scientists to believe that
they deserved better treatment and more say in the running of toe Soviet
system, particularly when they realized that the USSR's international sta-
tus to a great degree depended on the level of Soviet science and tecnnol-
ogy. Residence in Moscow, too, may have been a factor which led to an act
of dissidence: most of the arrests of writers took place in Moscow, in-
formation about dissidence presumably was widely circulated in Moscow, in
particular since foreign Journalists were stationed there, and !VoscoV, as
any large, international center, was relatively liberal, so the environ-
ment was conducive for dissent. Jobs at Academy of Sciences institutes,
likewise, provided the kind of liberal environment that might have pro-
duced a proclivity toward dissent.

What about the assertion, made by many scientists, that the scientist's
mode of thinking is incompatible with the arbitrariness evidenced in to-
talitarian regimes and politicians? As was mentioned in the introduction
to this study, to prove or disprove this assertion is outside the scope of
the study, for research on this topic would require data on all scientists,
not Just dissidents. However, the special nature of the scientific mind
has been given as a reason for dissidence by the dissidents themselves.
Thus, LYuBARSKIY explained his interest in "samizdat" by affirming that

in the very nature of the scientist is the striving to
create one's own opinion about a problem...The scien-
tist cannot take any opinion or other from the side-
lines. The essence of the scientist is the need to
Anow everything oneself.1

0. OSMANOV stated that "physics doesn't hinder me, rather, it helps me be
a citizen;"2 likewise, PLYuShch was described by another dissident in the
following manner:

The lack of conformism and the deep intellectual hon-
esty characteristic of PLYuShch the scientist were
characteristic of his usual behavior in life. 3

What these dissidents don't explain is why, if the mindset of the scien-
tist causes dissidence, all scientists are not dissidents. The answer
to this question is that additional motivations and psychological factors
are necessary to make the "potential" dissident an actual one. This stud-
y has provided the data on what these motivations might be.
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4. 'What does all this mean?

it is relatively safe to conclude that, pending rn act of God in the
Kremlin, repression in the USSR will continue as long as there are dis-
sidents and dissidents will remain active as long as there is rerression.
The authorities have been unable to significantly decrease the numbers of
scientific dissidents, in particular, from 1969 to the present, regard-
less of the degree of persecution. The regime, then, is faced vitn a S:-
lemma: should it maintain its tight control over Soviet scientists and
intellectuals, and risk international repercussions in matters of detente
and tecnnology transfer and internal disquiet within the scientific com-
munity, or should it give in to some of the human rights demands of the
scientists to gain their support in developing Soviet science and tech-
nology, which would, admittedly, decrease the regime's control over So-
viet society. Obviously, the choice is not a simple or easy one: on the
one hand, the regime needs the scientists in order to keep the USSR strong
tecnnologically; on the other, the regime, to maintain its power over the
Soviet people, cannot share its power or allow the scientists freedoms
which might encroach on the regime's power base. Since the regime would
probably accept technological backwardness more readily than a loss of its
power, it seems likely that official repression of scientific dissidents
will continue, probably at the relatively limited level of the post-197O
period. Any greater repression of dissident scientists would probacly be
counter-productive in terms of US-USSR trade and detente. As it is, the
Soviet authorities are able to maintain civil relations with the West at
the same time they are refusing' to allow their scientists even a modicum
of intellectual and individual freedom.

What about numbers of future dissident scientists? Who will they be?
Who are their future leaders? Some projections can be made on the basis
of the data accumulated. First of all, in terms of numbers, it can be as-
sumed that, because of the relatively steady nature of the numbers of dis-
sident scientists per year since 1969 and the number of scientists who
dissent in any year in the forseeable future, barring a significant his-
torical event, will be about one hundred. Because it was determined above
that scientists with dates of birth from 1930 to 1942 were most prone to
dissent, it might be that with the passing of the generation, dissidence
among scientists might decrease somewhat. If the age 65 is taken as an
age after which dissent is not likely to occur, for reasons of mortality
or otherwise, then this decrease should not become evident until the year
2000. On the other hand, it was also determined above that a scientist
was most likely to dissent between the ages of 24 and 41. If this is tue
case, and the date of birth. correlation with dissidence is meaningful,
then there should have been an increase in the number of dissident scien-
tists between the years 1954 and 1983, particularly from 19bi to 19T0, vnen
the greatest numbers of scientists would have been in the 24-41 age group.
Clearly, historical circumstances played a role in the dissident moveient,
so this increase is not tied to age alone. The only point that could be
made here is that there might be a gradual decrease in the numbers of Ils-
sident scientists from 1976 to 1983, after which there might be a signifi-
cant decrease. Because data is incomplete after 1977 in this study, tnoun,
no definite conclusion can be drawn on this.
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The trospective dissident scientist should conform to the archetypical
dissident scientist described in section 1 of this chapter: he will have
an advanced degree in pnysico-mathematical sciences, will work at an Acad-
emy of Sciences institute in Moscow as a Senior Scientific Associate or
Professor, and will be a member of the Party; tae chances are rreaz that
he will have been brought up in an elite family. Obviously, this is a
gross generalization, but it is a starting point.

The leaders of the future from the scientific comunity are many of tae
same old faces, but there are a number of dissident scientists who nave
had only relatively minor roles in the dissident movement up to this point
and who may rise to assume higher positions. SAiO2AROV will continue to be
the most influential dissident scientist, even if the Academy of Sciences
removes SAKhAROV from its membership. TVEFPDOKnL-OV, who returued from ex-
ile in 1978, will conceivably return to his former level of dissident ac-
tivity. T. V"LLIKAiOVA, who currently heads several of the dissident grou.s
will probably continue to play a major role in tne dissident movement un-
less she is arrested and prosecuted. KOVALEY and OPLOV, upon their release
from confinement in 1981 and !984, respectively, will probably return to
their dissident activities. The dissident scientists vno may ce called
upon in the meantime to fill in for COLOV, KOVALEV and ShchAMAMSKIY are
-AMULMIN, NAZARYsiN, KORCAAK, :YNYA.1, LANDA, FINKEL'SS&YN, I. GOL'DShT.YN
and G. GOLD'ShTEYN, all of whom nave had some organizational experience in
dissident groups. There are some dissident scientists who ave never as-
sumed leadership roles, but, because they have been in the Soviet dissi-
dent movement almost from its inception, might eventually become leaders
of dissident groups: DZEBAYeVA, GASTEV, G.NI, PETRENKO, LAVUT, LISOV-
SKAYa, ShchEGLOV, SIVIRSKIY and TIMAChEV.

Is there a chance that dissident scientists would ever coalesce into an
integrated pressure group, representing scientists? After all, one hun-
dred people sharing professional interests and goals could present a for-
midable front. It is doubtful that this would occur because of the variety
of Weltanschauungen evidenced in the scientific cocmunity, from ShAFARE-
VICh's Russian chauvinism a la Solzhenitsyn, REGEL'SON's and KAPITAUChUK's
unshakable Christianity, and the Jewish refusenik's simple desire to emi-
grate, to SAKhAROV's democratic humanism and RONKIN's revolutionary 4',rx-
usm. As long as dissident scientists have a cmmon enemy in the Soviet re-
gime, however, and are persecuted, it is unlikely that different wor-la ou;-
looks would cause one scientist to undermine the position of another.

5. Final Words

". have come not to praise Caesar, but to bury him." What are soma of
the limitations of this study? First of all, as in any scientific or any
pseudo-scientific endeavour, the data is incomplete. Official Soviet and
even "samizdat" Soviet sources were not able to provide enougn data of tne
tyre desired to completely analyze the dissident scientist phenomenon. Tt
must be assumed that numerous dissident scientists, even those who were if-
ficially reprimanded, were not 4nown to the compilers of tne "samizdat"
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d4ocuments and, accordingly, to the author. Anotner shortcoming is that
the level or "degree" of commitment to aissent activity was not and prob-
aoly could not be determined; without sucA a determinzation, though, Z4e
signer of one collective protest letter assumes the same numerical veg n
as does & SAMLAOV or ShchAPANSKIY. The author is uncertain how such a
factor could be meaning.ully determined. Other factors, such s marital
status, career aspirations, or previous military service, mignt have bec-.
as relevant to the causes of dissent as the ones chosen for this study.
The author, however, was limited to the data available-

The author makes no pretense that his evaluation of tne data compiled
is complete. This study was designed additiona.ly, to be a vehicle by
which the biographical data could be presented. Readers with access to
computers will undoubtedly find relationships hidden to the aut or due to
the number of variables involved. The author fully recognizes, though,
that such relationships evidenced in data may not have caused the dissi-
dence at all; in other words, the correlations may be interesting and
fascinating but meaningless in terms of the motivations to dissent. The
question of Vat factors were relevant and what factors were not relevant
must be left to the psychologist for a definitive view.

In conclusion, the author's goal was to document the participation of
the Soviet scientist in the dissident movement. He theorized that the
reasons that a certain scientist dissented could be found in that scien-
tist's biographical data, and this data was compiled. If the theory
turns out to be invalid, the data wil not be tainted in the least. Ac-
cordingly, this data is offered, to other analysts to play with as they
please, making models and establishing relationships. While the autnor
does not subscribe to the view that a secret key to buman behavior lies
at the heart of every collection-of data, he does believe that such studies
as the -resent one are useful, heuristic games to play which lead to the
discovery of trends not immediately obvious. If this study has uncovered
Just a few of these trends, the author will consider the game a success.
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APPEDU I

flTIU'SAT MC =SM= SMENT=S HAVE JR

(hUbo? of Scientists iu pazemthemas)
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institute o±- Kathematics, imani Stakcav, LeninGrad (1)
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LNstLt'ate of.Physicsr .ioioow (3)
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Institute of 6o~id atate Physics,. Moscow (2)
Institute of 'No1cular Biology,. Voscow (1)
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Institute of Control Problems, Moscow (1)
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Kaitlnin Pedagogical. InstitUte, L~~t i

EA~lininu State Uiversity, WAII-±d (1

,*=St=v oft h-b.- Zdcti±cgn . cz~L.

Uiav TechcMkogul Instituzte of ILght Indutr,. Kieav (1)
Kiev* State Ulniversity' (5) -
U*Zhorod State Universty-, Czhgorod (1)
nal?'IoT itate UnAiversity, Miariker (1)

?inistr=- of Zduoatizn. Lat.s~i

Latvian State Vniversity, Ri±gn (7)

j-ijA zr of ii -, ~duca~ion. Lt&A

V±1nalmm -;,tate U?1±7rsitT, ViJ.-yos (2)

t~in~tzT of ij&Fher --,.ducatjizi Zgs:-,

Tartu?'tate U!ivr:!tj Tartu (1)~:

Bana;:I=-= Qtata Unvesity, ;Wamad (2)
lashk-3nt -. tate University, Tashkent (1)

4.4- imin

of (2

:Zsitu-aOf qt- -LI ,ag ::2=



DI7IZ SC?~ 5 ;C"T9 I:: T SCV-= DISSDiE

ID"r A T AS Oz- 1977-78 (=.CLb GC- M*O.MS Tn0 UGH sMY 1979)

..ane (,---s in dissident movement)

AL (!976-78) K ' h. (1976-77) *ST3CLXa (1971-78)

(1977-78) ZVALEV# (1968-74) C .LA-. (196a-78)
. . , (1975-77) r (1977) T'Gzi cV j (1966-78)

a'= C196-771 =S= (196-77) TMSnl j (1972-77)
AZC7 (1966-78) KUS: I (1977) Tsf:0IM (1977)
Z . =-"-7I E". (1977-78) 0, XIChE VY (196-77) T7DCM ILZCV (1969-78)
B liil (1969-78) Lai.fl (1971-78) US3GZ.O j (1970-78)
3PJC3MCV (1970-77) LAVUT (1968-78) O (1975-77)
BMI. * (19=-78) L"UM (1971,78) 1. VlI=X.JVA (1974-77)
J. 1ZI (1976-77) LIScVS.a .- q68-78) T. V 1I..IOV.. (1968-78)
I. :ZLZ (1971S)(197-78) L979) (1968-77)

VS1- (1977) LZIISM: (194-77) VIN=..IeV (1977)
3CLOEII ,i (1972-78) ILA OV (1965-77)
M3 IL0V .'.I (1972-77) I"M&YVA (195-77)
?RAILVS If (1973-77) NAML i (1968-78)
2UJLS CVICh (1968-77) i (I94-77)
BI2OV 'a (1972-77) 1A:ai I (1969-77)
3D! =.fV- (1973-77) LI- AYeV (1970-78)
Dl .n'meVA (1968-77) 0EV d (1972-77)
B.'Z'1 (196177) AZP'uaiwv (1977)
r V (1977) P OIi (1969-78)'i~P7(19677) "
.ZZ= (1971-77) MEUz=ov (1977)
G.ASTV (1968-78) ~U.173,0V (1974-77)
GF~I (196-77) P .T (1974-77)
G. G0L~hE (1971-78) ±EE~a (1965-78)
I. GOL"' aT !: (1971-78 RITShTEd (1974-78)
GAS= (1974-78) .UDAK IV (1966-77)
GCL2. (1975-77) S-jXU SYV (1966-79)
GU VIoh (1965-78) :ZEPoV (1977)
GC-IC (1977) SU. e:.Sh=; (1975-77)
I.F G(1971) SF EVICh (1966-77)
Gs.iov- (1976-77) ShmD.Z (197477)
G -CSTSL7a (1968-77) S - .TIOh (1968-76)
fi.z0V * (1970-") ShUS2"I (1968-7)

'PI_::chIq: (1973-77) ShAh ES~ Y iI(1973-77)
(1966-78) Shc2CL0V (1968-78)
(1975-7 ) SI2OtWI1J (1977)

i. ia.T (1974-77) S1z,,.-3Y (1967-77)

iLn=.cS-Z '. (1968-77) SE. Al, C (196-76)

(1973-77) SflIV, t"V (1979-77)

: edIe in labor cn=p or psychiatric hospitt!
ll0

t.o



APPU in_.

J3WIa scI~TIT mao HAVE WMFaUi B==ON
AND A1RE STniL IN TE USSR (1978)

ALE LlPMbITs
ALPW LIhKOV=~
BARABANOT Lz o
BAEBOX MAL=Z

B. SThfl NZDMA

BBALVSXLIa C h3
PMIIIWS momg

riz.MWi PNIVOROTr!
PITW sON PrATZsa=-S&API3O
7nmhTi RMIA

WRZTrA mRAM
GAL PUMIN RA22
GADMI
M7IPNDEI RDlI xl!
GDMMOVIch SbA3SMxO
GnTDh' sGHNaDzTz
G TI2 sh-
GOL'MM DsJ
GCLIFAND ShZIM
0. GOL'DSb 1ShhAINm
I. GOIDL=TI JET
GOL'D1'ARBrZ
GORDI T8.ZNOm
GURVIs ULAOSm3
ImIz VA=

ZM~Q(MSU~aVOS21N
TTZMVIlh aR

rT-qLTT uROVSKAra
KrT 2AUZTsl=

'COIN
OIT

MYT
I hbAmZ

NUST.ANGVICh
LZUNU
LIVIT
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The folloing abbreviations ifll be used in the f ootnotes: SDS (-"

.1inOn P4mrhts in the USA), As ('.rkhiv samizdata , SGI 1W g&% -zdr

1. 1-;S 41/75 AS 2314 P1 (the statement is about KOV&LZ).

2. PRTsf'U=VChq at the 1963 Pugwaah Conference in Dubrovnik. albert Parry.
The N1ew Class Divided- (lair !orks M1acHillant -1906) 9P305.

3. LinAA Lubrano and John Berg, 9Academy Scimntists in the USA~ end USSRs
Background Chractristics, Institutional and Regional Hobility,w in John R.
Thomas and Usla 14. Xruse;.aucienns(*edtor.),, Soit§inean jhoo
Domstc ad oreiPernctive (1kashington, D.GC.VThe Gere Tasb no

4. Parry, p252. Penfield founds incidentally, that the greatest number of
dissidente in his study from one bouainlgroup van acrtained in the
technocrat-engineer group (315). ge found that 21% of the disidents Were fmo
the scientist group. If only a'third of Soviet engineers are 9tra@e engineert
am Parry sug eta, then it mould be the scientistsa who omipose the single
largest occuzpational group among dissidents. 0817 1, Penfield,, Tb h=LI

C~ent Ei.: *4 Cot nnrag (Gaz'mischz US Arn' 3ussian Institute, 19,73)
p2.

5. Predriok Sez'ghoorn, Detente -end the Democraic iNovezient in the USSR
(Zev Zork: The Free Press, 1976), p6.

1. Zbores Hedvedev, Soviet Science (11ev lark: Norton, 1978), p89.

2- Barghoorn, p2 8 .

3. ITS j;15, ppl5-l6.

4. =~ v3 IS163 p19.

5. SDS v29 !S1611 pp67- 6 9.

o. '=sn-IMI~h 1UPI~ep LZ .18V~tUT10S'VW~ U21 D 4I27



7. SDS v9 AS667 pS.

S. icadeicians (physicists) GIZflG 11'3VCh, LEOUTVICh, 'MZALt
S !Th1R0V, T-112-4 (chemist) EUUzaI~s, bilogist) "LSTM P aic nd (biooheu± t)
EMELIGAIW. 3DS v3 3S8159 ppl-2.

~. Aaa.oians GnflZBUR, ILIPIsA, C! LIGTMVCh. SPMA3CV,
and ZZLt DOVICh, corresponding member GM' .7W, and scientists LEMI, TATWMX~
1. IaG=.-, mud DCBRU~hfl. SDS v23 .ASl156 pp"-.

10. 3DS v3 A3165 pl.

11. SDS V3 VS168 ppl..5.

12. Karel Van Hot Reve (editor~),, Dea~r Cana-des Poavul Lila=no and the Voices
of Soviet Citiesi Dissent (New Yorks Pibien, 1969), pm.

13. mOGOMDEKAlat VOL.' flv G-WsV, GMUEII- GLIMARI, OURVI~h DB~a!VA,
mauUxvr, z'GIIIOV KAvpL, =ZsTI, Ls0Vula, LIT cvflO, Pzx, RUDAZC , ThnaCbzr,

14. BMZMVICht VOL'Pln, G4S~v 9 D03MM~LWV LISOV S , LITUVflOV
V. PCL--MI=3V, LAPp, MnIMbIV, V. ~TT~fCA~N, G. Zr=HI, POSTZLV, MKVD=.
3DB v2 AM07' pp32-33.

15. Absabcm Rthbbrgs The Heirs of it M~n Disidc ndf +Ae Soviet Regime
1937 (Ithioas Cornefll Univeruity,. 1972)1, p3-0

16. 0GM-? I=, DlMh, P. tN~fOVW, 3C=-.'Dg ShA? %3=Chp and A1. TaGLCI.
SDS v1 ISIS ppl-2.

-S:S V1 .*1 9P3-4.

i80. B vi AL17 ppl--4.

~zi., P7LCVI, LMISTT, 1 =9:, iOAmbEVCh, zUchIfli~rn4 1'.'cv, P !VL=rchux,
PCZ"YdOL' sz= PQMaCV,-~ PCPOV, R.'PP, -=-=ov RUSji ' S iiCbZ V, STiRCSTU,,

T 15Z, =I-CbE70 TUPI-sl~t V. TMChflI X TnIChfl, UMMM=~, F meV.,t

SZ?-Ce~aC--S~r LIsu1'Ia, fl Sh'PIC, LTSb&-V, and =C~A. 8DB v1 !S2 pI~

;:.:cSCCLCVI S"~h~r SET ai~.,~I~'lh n i'A~ hsc
w-.c~er .' ! ;bysica -nd Mthematics secondspry school, U!C',also signed.
5-S vi 'S21 ppl-2.19

3.19



:c .7 1LEN# =j LWVuTt LML1TmCVht I' 'RchuZOvt lammCVga 5l -3shmmV8-! 9 1ia
:;c1ir Wai, STCTat, S. UO' j(V, PCEVSTflap 1CEV.eJW, % '3ZOTIh. ROM=~

M.1-4.03# T,3JMZS! SrtOIZ *==IO7 SELY TIPT 3= TCTL, Oh l
92= MO., ShIW5hZq ShUS9 Yu',, .tM SML~ 3DB s.972 pw1-6*

22. OZCLZ#- Ta 'SBZv,3mACU= .. 7;!Tav LUCQZ., Zu2
b= , ZiJ.MDd~g mmal.Vg BMAumg -g3& 6"~4d , mfJa.'

:.uF. ZTJeY, S..?.M TQ'tOhuzt Sami SM.VQ1CD9 CRAY@VS=4 PORCS"I
Sr~tLmi~c soc.ovs -mxANS!, =z=izo NvC-zc PVT', B. 'Chrzs~I, ocz1~L
Xi.T'JflM, LIi3L, MICUMl-4. SZMA. SDS YI 'S46 ppl-4.

23. P. U07107, GMIVfl, L~B~~K, = m~,I.sEC S. UOV9V Swum
C 0L' D, VMTUshII, Ewa=i, X11. 4LI, B CT'IV CLSiI, 3CChV 1,

log-MOMiChg i3LMr~i =MJ~ =0UXLIT' Z79 E33, LWIS, Wr-MIht POV=Mv
ZBM=I&It PaTsfShiII L DCV, S2R=OV 70I,p SbL=Vo A.M4CLC:6
I. IaGLQI.; IG=wovchg I.-M~L-MI IZ, PCNQUA~V =ZAlt A1U3U~i V

AVfl'MI, T. MUTTl', V1TI*CVS , MOW~, VOZZVCh, VTZ GIU 91
OW9C GWZ13~'s LBA4E70 XM, MMP~ KOZSTZTDIOV L. VOMMD, MaUiCY,

ZUMMO, I L7VRZD, LXZTD 1MILS, ICMLICVA, OflI~cbK MWVI_;Vl P WC~
POLZK= S1oeV, S1MOM9 TMiaCV, TCTUALZZ TruP.ZAt MMTaz: 7=1

~~~ rTLMLAU, MMA.IVSUZ, SI'PI3C9 SAR!OZU Ikaih'VI~hq Ts;=iW,

SflS V1 1= ppl-4.

24. Ca17 three vers identilieds K=CSh. L uSMM=Z id IZN~aO7. SDS vi k= I

25. SDS v2) !S1006p.

26. SDS v2D I~S1006 p8.

V7. SDS v24 1S1250 p79.

28. g

29. SZS v2D ',S1006 p7.

30. SrZ v2O .,S1006 pp7-8.

31. Zaz'-±Eoz Su'J.±sbux7 (editor), Srkoo Si Ga(low York: Knopf, 1974), pl5.

32. SZS v3 'S200 ppl-Z7.

3.S:Z vi '.370 ppl-.6.
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34. S.S v2A10 w I4

35. SDB v2S A81324 p5.

36. SDB v3 18163 p21.

37. T. VXZANOTI, VOL'IlNq ZZA14e, DPLANq ==07A9 ]X0T, PLTUihch,
- UT~N~ MZYAN0V SflWr@Q=XOS~! i1ILA=ZCht M1Di PANO7A, LAVUTI,

TDAMRb V, M~ DZDflV OVALIT, and EDDAKO. SDB v4 AS 288 pp 1-3.

38. 8DB v1 AS 37 pl.

39. I= P 11 .

/*0. 8B Ti A896 pl, AS 97? p2.-

41. 8DB v6 AS 469 p14.

42. WDB v4. AS 27A. ppl-19.

43. 8B vl AS"4 ppl-2*

44. 8DB v6 A5383 ppl-24.

45. Ldi. #p6.

46. =T #2 p19.

47. XTS 15 p4, 8DB T ASS57 ppl-2.

48. SDS V30 A83008 p259.

4-9. 20U0,ZsLSI,uffOnO V4L I,- SDI0N0V, LZJMZZ0V1 LMMhKv, ROCIOV
DOK. (See Note a for Chapter I=I).

30. PAVL=hl W2 UK, 1SI . TaGLCK, M793LI, IT, qaAhII ShTzUGX. EMo
1TACUb3=9I BAMhZNM, PUT', MAT V.NKO ZABLAVSKAXa, BOIDARMhUK, MLufich.
(See notes for Chapter MI).

51. Ta W ... IJ'i, JUQW. (See notes for Chapter MI).

52. LMMZ1v ~ANSU, EM 30. (See notes f or Chapter If).

53. AMM'D9 330, ChfJ 9~N DMAI GASTRY, ig QMSh IChv ORABAR',
GMMlCh, MKa 0SLI4KVAIZV, L= =TUChg LIM=NO, KAPLAN, MIST LAVUT,
LZIV, LUNT., 1MM3, NATIPOT HWMi, PAMLIChUK, PLiushh PoD3IaPLvg=,,
PoMclj, PyaTZTUL.5hPIR0 9OTarn =W 9T S1IOAUVChq ShMANOVIChq

h5=9 ShobZ=LOY SUM==SC, TIMAQW9Y V. TTJEhflI, T. lZOUN A, Vfl.'IaMS,
VI 90 VWLPIII, and ZAU. (See notes for Chapter U!).
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54 ~ v2 IS1 26 p4.

55. =S 1,-34 p5.

56. WS v30 S657b ppl-5.

37. SDS v9 'IS624 PPl-3.

58. -ATr TVWZ~nLZOVg V0L'PI= TivL aG10U:'. SZS u7 !3510 p1.

59. S3- v7 *S512 p1.

60. 3-13!.C7 P3v.= ,t LIP=VS, L ,IOaSTSV7A, TaUl=1Z, -a lw
Ts=z=q~ Pa. SI!, XM'A FM- IV=- I. S'9 .LS624 pp2-3.

a 1. z~Shl'7, D~K=.r W7 2 L=p PLuhch~, ;"XI!R:SI=

I'MMUMV SBS V1 .1103 P1.

62. SOS V2 AIS1l0 P1.

64. SDS v12 Sl629 p2.

65. "'- =7 UNCV4  I'=1T Pmushch, PC'Dnx&P0L I!, CCap VOL'P=l.
5v4 .4S252 p2.

S. ?C~a~~!. S V4 I.S253 p3.

67. ~aC~& K.!ap , M3E%, ZS= .t VDL'PPLlIShobs PCDLmPm.' 1~f
'ZCV ~Il~CbE, jfZ12r. SOS V4 'S2839 pp1- 2 .

68. WS v5 !S360 PPl-l5.

59. SLS vs IS604 p-06.

70. 0n2l;- t=~ of the cientists were ideniitfied: S#*Z*7, T~I-Il Z=T Cbh,
7Z~Cfl,.Lt ShtLr£,~VC -L7'IZ~v Ch --1C V'P=l and 3gi'x±-n biologist

Z. ltJjh. SZS V6 'S417 P2.

71. =1 pP1.

7 2. Me rS 'S44 p1-2.

73. =iores :Ladvedev !-d -,o- 1;advedev, "miiutn of Manasevbr! o 1971),
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75. M=79 V, BS=A, PLOU~hho PODTaPCL Sr!, PJDAEDVa SAM=UO, TnL1ACWT
SDS v6 AS406 p2.

76. 8DB v25 A81460 p552.

77. =TS #15 ppl5-16.

78. SAMLWRO, IZONTOVCho TURhfIChLI TYDXMZ0T KVAZZ V, SbICI
P0DRIAMPSL Z, ISTI and LAVUT. 8DB, W A3475 p2.

79. T. VZHAN0VR V&. M9N K0BNAt LAVUT, PMD.aPOMt am,
3DDAV DB SUM W 89 p2.

80. 8DB 108 ITS #17 p39.

81. ,MRSA~ VM.'P339 T. 1ZLIZAV DIKO, KnaPLg 10 AIZ , LAVUTO
MILAIVIChs PO~flaPOL' am, RUADPKO, ChALI=, 8DB WT AS516 ppl-2,

82. 8D3 v23 AS 1176 ppi..3.

83. UU

84. SMBV9 AS68pp3..8.

85. =d.

86. 8DB v21 As1022 ppl-5.

87. SAMhIROT LNT0VCh, LOEOSAa T. VZMAO VAp VOL'PIN, GESh0ICh,
14~i LAVUTl', IMLAM3ICh, MLI~hch, PODrapOL' =, RUDAID, THAChZV.

5DB v9 15696 p 2-3.

88. 8DB v24 AS1283 pl.

89. Bhni , 3CLGR0BAya, OAAK0V, IMST, TIMACIE7V, T. VELIK ApA ChAL=.
W'S 11V74 AS1552 pp5-6.

W,~ SDS v2S A81550 p336.

91. SDB v28 A81422 pM87

92. SDfv28 A81524. ppll5-12?9.

93. 8 v2S A51588A pi.

94. X2 #31.. P30.

95. XV #31, p22.

96. #31,p.
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97. 8DB V25 ASIW4 ppl-..a

98. 8DBv A3124S4 pi.

99 8DB OS = PA6 p35.

100. VMI'P3 ZaVO Cbs am#Z~h , ,Z Y~jT, ItJz
man~! To. unVch, V. BU=h Z J~V~ ~aOL ~l L. AiITt =-

MhZ INCM VI, 0 ALlff MCAUM T. IZZISO VA, ALIMMT. VaST!, D. QZZI'
SJAMLAWV. m0 v24 A1196 ppl-2.

101. gam people as those In Nate 100 nms ShZhNM0VchB*M v24U ~ ppl -2.

102.8DB v25 AM1401.

103- 8 Y25 151418 P036-338.

* 104. 8DB v25 A81418 p318.

105. )11/74 A81552 p2.

106. At last nineteen of the laity are natural malentistes pbym.osts Baw,
Bogoajiibov, Vonaovdiy., Loguzov,, Obukhov, Piokhoiov, TI~bksdWlo bllosts
UMM'GAD and DabdmAz, chuaiste.Neuaqanav, 0vhcznLkovp Opa n Smmnor,
Sp±tqn mathmticlans Keldysh, Soboler, Tikbonvt and engineers motel'nlkav
and Paton. Prvd kzgut 29 1973, p3.

107. SOB v5 18463 p56 0.

108. 8DB 725 181455 p517.

109. SOS v25 AM1463 p561.

110. X. X9=1, AM, MAIdV! 9 V0R0M', V. LIVICh, LUNTa, fWLcOZ8g
ZCM SS v24 AS1485 P 710.

111. 05 v25 A81/+64 p,,47.

112. SMv2S A81559 P446,

113. UDB v25 p721.

114. 8D~v25 A81490 pp719-720.

115. SOB v25 A81491 p721,

116. KOVZL2V LZTV'DAOV T. VILHANOI. MD v25 ASI497 ppl-2.

117. SVB v25 A8147a ppl-2.
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118. S 11/7,4 AS1594 ppl-7.

119. Mh philosopher Karl Popper also saw the sizilarity betvem the
scientist and the artists

The scientist, and the artistq far from being engaged in
opposed 0r incompatible activities, are both trying to wad
o understanding of e periame by use of creative iuaion
ubjected to critical control, and so both are using irrational as
ell as rational facultie. Both are eloring the unim and

trin to articulate the match and 155 runaings. Both are mkers
after truth who make indispensible use of intuition.

c this, it could be suggested that a mdentit is unable to m in the
Parochial and constrained eaviroment into wdich the So'iet authorities wish
to place bm, and that science cannot develo in a system iah deies
creative imagination or places l3istations on It. Bryan Magee Zma (Glasgonn
Tontana, 96), -69.

120. The other scientists were AL' BT, oAXMov, and 0LCV=.
5 v28 A31501 pl.

121. ShAPAOV, T. ,A AII, L ITYO= , PIpo L' S . 8 v29 Al1622
pp161-16L

122. T. 7IEA:* V4 r AS=79 GUi, KVALU, LAmUT, LIIm P0mD3 aP. sm,,
HI MMV, T DMZB07, TUMb, S-USM . 5D vW A1652 p32Ra.

123. M 41/t5 AS 2314 pl-2.

121o. 08 V4 Al1651 ppl-2.

--L39- M0VXM ,, J 1JEMm, ,107 , T. IAWNA, VMO 'MI.
ISD #13 96

126. s8 v29 A31611 pp67- 69.

127. IV #13 p28.

128. =s #M4 p5.

129. I #31 p35.

130. ITS #4 p5.

131. 3 11.4 pp9-12.

132. =S 4,4 pp3-4.

133. T. VXIUUAA, PODN.aPL =, K0B=NA, BAfl4, LAVUT, TMUChIN, a!V ,
AL'E03T, GASMP7 LIBDA, xLmM=~,mmI, sAW~vA,, 031, Rm b 1 9 ra=,
TmAcbEV, 'UM , W7MID, LAMVICho WrONISq 21 fTAIVL11a, LRPOVCh,

7. VN.IZ.OV, LISOYS.Aa. 14541/15 A32314 p3.
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"134. mZ #18 9P5.

135. SATAPI~t TURMbIN C=LOs I@IUE PAMFIUVI GOL'IANW, V. LUVICh, SALWVAv
GASM9T LAVUTO T. VNIIANOVA, U?~t KORChA AL'MM MT, 14Z aNZ.IZVIChv

shI~A~ava=? 14 Z. 14B 4.1/76 AW256 p2.

136. wS #14 Pw3l-51.

137. ZS #14 p5.

138. SzhARINM 1 , V. DAV!DOV LMNTa, 1. ESILI, Ffl=' hTZZN GLEARB.

IJS19/'75 AS2130 p1; L=i~A IZP #15 p7; TURCI2ZN, ORLO AL'm ZP #15 P9.

139. Eh . D29 Apr'il 1976, p5.

140. XV 014 pp7-8.

141. XZ #29 p24.

142. Barghcom, pp66 -72.

143. ITS #38 p6; ZMM=3 26 October 1975,p3

144. ITS "3 p6.

145. ITS #40 ppll7-119,

146. See Chapter 3II,

147. SAMLhA7, V. IVICh, )UD(AN LZ3.p M. UZM'. BRA- AOvM, ThI7FMNO,
AL' SP. aEWv IMM~AZ, SALA1*S=, 9GS ,T hnfsmq
BRh'=CSL4AYa, GM117AND, G. GM'DoazzN I. GOL'DM2=vN TT= GM1, MOM
and 108=NA- 1483/76 AS644 p4.

148. ITS f42 ppO-9 .

149. T. VZLUDIOAv LANDAv CIOLOT SheI4AN~.~

150. XTS #43 p100.

151. ITS #41 p70.

152. )3!Z ZAKq S, 'SON, BiMo2q GZ l LAVUT, LANDA, MASbIOVA, hhAA

T. V'WEE==A, =T 2=vbIN,~ mI r1* I1KLR GOL7.UiI ULANVRI! LyuaESmfl
AL' PERT, SAMAR0V9 !A~IMZVIChs Lfl1M- I. QOL'D~b2ZZN G. GOL' DhbL~I SMWOAlkA.a
SIMOVAp and 14. .4BMI. IS819/'?? AM266 ppl-2.
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153. 1.. !m ' uL~evs ALIMMTo AL1 TShMLLU BA~XZ7 BARABAN0V,
BMC1~N9 B. MflJ, BaLMur, 3RAILVI, MALVKArat L. VIAZ0 VA,
T.. VNCX70A9 VIL' aHS, GAleI=K0, GAS=t ZV, N Gvri . GOL'2=0 Dh 1I. GOL' DSMI?,
=AlVAt ZAEB, V. ICIE, IhAWVA, LV4ITANCWIUl IMMNO A, KM.CAl, lOSTZAt

LAVUT, LUflDI V. LIUCht LISOYSKA~a LXuEABUI MALOVA, MIQ h. KASIM7,
MIZOA!.Vv PARF07thO SMlOT l? UGX.'SONp MU=fA~s!, 3OZNM N, RM
RUDAZOVI SAXL VA, ElmmIo, SuCM, STRC=AA!A T3Xci~z TURCbIN YMM' Shii
ShABAShOV Sh~E7 ShUSTS~ Di..A eV ShcAhRANS~I, ShobEGLOY, ZAX2VI~h,
1'Di, i'14Rist~ Ld~axN, FAing3 , I'AxemiAng z. Es=,l, rznm DraDt lU,
DISTI. AS3051 pp25-32.

154. rMs #"4 ppl7-22/

156. ITS, #7p 2 2.

157. ITS #47 pjp2 D1 .

158. J=

159. ALPURT, AL' H AEVRh, GOLTPFI3, V. LU=Ch, UZMp MMDCAN AS3272 p1;
LA&IDA, I* GMt.'DL=, SAMUAO~f tOZJNV LAVUT, ZaRM-At~eV and BAMhN
mZ #30 pP7.

160. XTS #44, p25.

162. XTS #46 PP2 9-30; ITS #45 pp20-21; ITS #47 p26 ,, 2S,29.

163. ITS #4 ppZI-28.

164. M=7flV8I !aM-AM~eV, LMUMR, M. MXAT, TA!N, F ML.'~ t BAMhla1Th
I. GUZCht Te. Tafrlm, V. kftsp V. Gertabeng, and Ye. Pargamnik.
,%W77 AS3035 ppl-2.,

165. 33 #31 p16 .

166. ITS #47 pp92-93.

167s. AL'MY BRAILVS~I GOL'1'ABID,ZW, V. =UVCho ROlSbMN, ZSSABL~MU3Rq
KOVII GIh'D31001. M/1A8 AS3M9 p3.

168. ITS #47 p1 39.

169. ITS #48 p31 .
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170. .#44 p31.

171. =S #49 pp7-9o

172, ITS #48 pp31-33.

173. IV #31 pp25..28 .

Chantez 11.

1. SDS v2 A,9126 p4.

2. J.

3. WSB v6 A&43 A4.

4. ;Q ., p6 .

5. NS41/75 A 2314 p3.

6. 8D vY) As254s p4.

7. 8DB v6 A44 p2.
8. Ibd

9. SDB v16.

10. SS v24 AS1Z70 pl.

11. 8DB v16 A5660a p82.

12. SDS v16 AS657b p4

13. SDB v24 AS1264 pl.

14. SDS v24 AS1258 pl.

15. SDB v25 A1486 p .

16. LT #3 p14.

17. SD v2S AS1501 pl.

18. SDS v30 AS2371 PP145-146.
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19. = v30 p14.

20. SM v,20 AS. ,1 pp 147-15 8 .

21. MD V30, AS2542 p5.

22. Sm v30 A903 p19; 8Dv3B 0 p1.

,Z P #26 pp26-35.

24. TS #O pp118-119.

25. .bd, p119.

26. SDS v30 p39.

27. SDS v3O A2740 p46 .

28. SDS v3o AS28 1a pp65-66 .

29. SDS v3o p73.

30. SDB v3o AS3059 pp?8-81.

31. WS v30 AS2839 P44.

32. W v3O A2841a p66.

33. SDS 730 AS3059 pSO.

34. IV #25 p45.

35. SDB v30 AS3136 pp616-617.

36. 8DS v30 p17 3.

37. Ibid.

38. SDS v13 AS600 pp48-50.

39. SDS v13 AS601 p67.

40. sDB v AS625 pl.

41. MS v2 .S1212 p3.

42. Albert Axelbenk, Soviet Dissent: Intellectuals. Jews and Detente (New York:
Frankin Watts, 1975), p45.

43. International Hrald Tribune February 11. 1979.
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45. SDS VW8 AS1522; 14527/74 A81758; 11524/75 AS2099; SDB v13 AS1673 pp26...7.

46. =P 119 p p42.

47. SDS V1 3 AS1 673 P24.

4S. SDS V28 Aq1522 ;:I.

49. IL924/75 AS2156 pi.

50. AS1788

51. MS15/75 AS1964 p7.

52. MSV3/74+ AS1789; 1482/74 AS1758; AS1897; AS2D94

53. 14S30/4 A8189 pl.

54. 1484/75 AS2156 pi.

55. Y482475 AB2154 Pl.

56. ITS #h59 pp80-81.

57. Inteatio2a1 Hergaid Tfrjmne, 30-31 Deember 1978 p3.l

58. XD #P9 p51.

59. Ia #19 p48.

60. 14521/77 IS55, Mp16; 142 177 AS2956 ppl-2.

61. ITS #30 p112; ITS #37 pp77-79.

62. &4 AfZ Is BM19 SLUMlOV=, FAIN, ESSAB, =S3[ I. GML'DShWhD,
G. GOL'DM=Nsl Ts=h0ER, SALAS=Y, GUEM!' 148S21/77 AM253 p6.

63. LZ,2 LE1I2h, 1~~1hm NS 421/77 AS2953 p6.

64. =d.

65. ITS #379 pp77-79; ITS #30 p112.

66. IT to~larald Tribime Mkah 6 1979 p4.

67. SDS c12 A6379 ppl-4.
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68. SDS v12 AS1877 p38 .

69. ITS j8 p28.

70. SDB V12 S _79.pp-30.

71. ibid.

72. SS v12 AS379 pp31-33.

73. S vi AS85 pi.

74.. SDB v12 AS379 p49.

75. SDB v12 AS379 p51.

76. SDS v12 AS379pp49-51.

'77. 8D v3 AS192 pi.

78. 808 l AS.. pl.

79. 8S vl AS45 p3.

80. SDB v12 AS1629 ppl-2.

81. Q

82. SD v12 AS1879 p3.

-. 3. 5DS v29 AS1629 ppl-2.

84. ITS #49 p72.

85. ITS #48 p101.

86.4 XTS #31 p3l.

87. 8DB v30 AS2862a pp1C)-l10.

88. SDB v3O p107.

89. z~.

90. AS3142.

91. SDS V25 ,.11409, AS1410.

92. SDB v23 A1163 pi.
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93. SDS v7 A,525 p1.

94. Jobn Be Dulops The Nev TUaLn yevolutioaes (Belmont, Hass: Nord1-A,
1976), p13.

95. =., p86.

96. ;k pp87-8.

-?. SDS v23 A51163 p3.

98..T, p12.

99. Ibi~ld. p!.

100. Dulop, p2 35.

101. Dunlop,, p96.

102. =.9 pp93-94.
103. .,pi03.

104. SDS v23 A81163 p 13.

105. 0D8 v25 ASl4W0

106. Rotbberg, p328 .

107. George Senders (ed:tor), Semidst- Voices of the Soavit Ouoition
(Now Iork: Monad, 1974), P235.

108. SDB v1 AS88

109. SDS vS 8564; XTS #15 p1; XTS #14 pp17-18.

110. Sanders, p416.

111. SMD v22 AS1085 p3.

112. SDS v22 A51085 p5.

113. A=-$ p5.

114. SD v9 %U684 pg.

115. 5D Y9 3S684 pp3-54.

116. s5M v24 A1191 p5.

117. SDB v25 AS1394 ppl-3.
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118. oS1O/75 AMso54 pp4, .

119..- - p -

121. Z ., p5.

122. rTS #a p37.

123. HS10/75 A=2054 p5.

124. U5 #35 1968 p35.

125. ?.51O/'75 A=054 p4.

126..

127. 14541/75 152314 P3 (tootnote 2).

129. =., 9 I.

130. M338/76 A82633 p2; A53051 p31.

1.31. M441/73 A52314 P3.

132-. N38/76 A2633; MS541/75 A12314 P3; m19/77 A2966 p2; A33051.

133. U5 #3 1965 p2 1 .

134. 802 p179.

135. US #5 1965 pn.

136. Turkevich, p117.

137. U5 #3 1965 p23.

138. US #13 1968 p29; 1.2 #12 1968 p14.

139. LZ2 #9 1968 p37.

140. US #10 1968 pl7.

1,41. US #11 1968 p27.

142. =S #45, p8 1 .
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143. UzS #6 1966 P44; Lzs #4 1968 P40.

144. ITS #8 P36.

145. US #4 1968 P45,

146. I=S 11 p17.

147. M538/'6 AS2633 pl; AS3335.

148. US3 #16 1968 p32.

149. asB '4 Am27 pp-ll

150. ?mrkevicht ppl2l-l22.

151. 1.35 #24 1968 p39-

152. pa*Tadjeomp33-

153. Turke,±cht p2l9.

154.. SD5 vl AS2 P3; SM v24 AS1283 PI; ITS #17 phi; ITS #414 pp4-6.

155. Tuzkevich,. p321.

156. US #13 1965 p33.

TS'. I"Patei' Donn Ma in Soviet Phyq~cat Andrey Tverdokb3lebov?(hmiohs Radio

Liberty flearwohq Nvmr 17 1970), p4.

.159. ITS #4 p21.

160. UZS #3 1968 P44.

161. UZS #23 1968 p?1.

162. US #8 1965 P24.

163. ITS #2 pig.

164,. Rem7 Gis and W.1.Uam Dick, Th NvSoie syhi 1.eouims (baglewood
Cl.iffs, AT: Prentice-Hal, 1978), pp43-Sl1.

165a SDS v2 AS125 ppl-4

166. NS42/'4 *81 806.

167. MS42/74 A31810 pl.

168. Gris and Dick, p291.
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169. Turkevich, p321.

170. Gordon McVay, jL.L L(Londons Hodder and Stou~ghton, 1976), p 226.
NIadezhda might be related to Valentin I Vol'ping a poet and compiler of Zzonin' a
works in the 1920's.

171. Peter Dornan, *Biographical Sheet - A4ndrey Nikolayevich Tverdokblebov9
(in Rusasian) (Munich: Radio Liberty,, 12-14 March 1976) p1. It inhould be noted
that TV7ZDKbLZBV's older brother, Vladimir,. is also a scientist (Candidate of
Chemical Sciences) but is not a dissident. Vladimir stole som of his bmvther' s
files to give to tUs authorities. 7vM LZLE3V thought, however, that Vladimir
might have been forced into it. ITS #20 p37.

172. Noi2vv mi. July 1958-December 1966.

173. AS3051 pZ7.

174. 0. IVi. -Shidt (head editor), Bol' .haj' sonetakara extaikloyediva v14 (Mouecm
Sovetskaya entas~kopediya, 1929) pp664-665.

175. A.A. Siurkov (head editor), Kratkava litertrnava ent aiklovediva vI (Moscovs
Sovetskaya entuiklopediya, 1962) p615.

176. SDS vI 1S76 ppl -6.

177. Igor' Grabar', Pis'ua 189*-1917 (Moscows Nauka, 1974) pp37, 390.

178. Both argq p2 04.

179. Van Het Reve, p31.:

180. Zhores Medvedev, The Madvedev Papqrs (Londons MacMillan, 1971), vii.

181. Conversation with L.A. ludovich, TROUBV's lawyer, Garmisch March 1979.

182. 5DS v29 AS1601 p30.

183. 5DS V28 AS1530 p169.

184. SDS v2 AS134 p3.

185. WDS v4 AW24 pp6, 14.

186. 1&su1umA.~mApril 27 1979 p5.

187. Turkevich, pp4ll-412.

188. SalisbUZ7y, 97.

189. Turkovich, p218.
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190. A.M. Pz'okhorov Bol' Uhv dmytskaya entsikdovedi~a v9 (14oscow, Sovetskaya
entaiklopediya, 19725, p456.

191. SGZ p12 6 .

192. SGZ p168.

193 Prokbozov v12, p22 .

194j. lu. Mdvedev, wotkzyto d2.ya nooshidannot±,' f 'Open for the unexpected*),
kjmr #3 1968 pp 127-146. Madvedev mentions that Turchin bad two Children as of
1941, P137.

195. RQolol pp44-45.

196. SGl p133.

197. Ttorkewich p233.

198. M1477 A5290 p4
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The following 565 footnotes apply to the biographical tables. The notes are
listed according to the last name of the respective scientist and are not
mzbered. At the conclusion of the footnotes for the biographical tables there
are several mubered fc-.+o-t-_ .hich apply tn later sections of the chapter.

ABAKDMOV: XTS #S pp36 -37.

ABEV: International Herald Tribune November 24 19 5; LUS #2 1968 p165
(with S.D. Perova), LUS #2 1968 p150 (with, L.D. Bak:liv).

ABL~aIT=JA ITS #41 p59.

ABRKI: ITS #4 pp93-94.,

IBRl KV: 5D vl AS56 p2; possibly the A.A. Abramov who co-authored with
Ye. B. Popov in 1967 in the field of pbyuical chemistry - LS #11 1968 p3O.

AGRJBOVIChs S5 vl A320 p2; LS #13 1968 p27 (with V.V. Sukhor.rtchenko);
US #1 1966, p23.

JiGUM& MS32/'74 A81789 p3; 5D8 v29 151601 pp29-33; SDS v28 AS5I p17;
IZP #26 p64; ITS 136 p59; =51/75 182314 p3.

AMMMfMU SM v25 AS1485 p710; -8D v13 181125 p13; SDS v13 AS1391 p3O.

AfliUNDOt:_ITS #18 plO.

AKILV: 8DS vl J821 pl; 502 pill.

=~Ma 34/76 =864.p4 M08t6 182422 p2; AS3272 pl.

AL MT 8DO v28 A81530 p1&7-193; NSf18/76 182484 p1; 8DB v3O 182371 ppl43-11.4,
ITS #36 p19; 183051 p26; MS41/'7 AS2314 p3.

A mAB Vs ITS #1 plO; uS #3 1965 p21; US #1 1966 p23 (with N.A. Berikashvili)
John Tur'ke ich, Sovis.l(n of Scece,(W etpors Greenwood Press,1975), pp7-9.

,LTIeVs Ms 183051 p26.

A1IeVv Bt 8DB vi 1820 p2.

AkL'PUT: 5DB v30 A82966; A83272 p1 .

AITShUMflBi A53051 p26,

AL'TShULU4Ls IT #14 pp6-11; 8DB v2 AS1196 p2.,

NMOOV-LENTChs 8DB vl 1072 p2.
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AITMM!Zz 1 3 p28; ZS j33 pp25928AOJ x~s 127 pp2 8-2Sl; XTS #28 p31 .

ZZ07O: 5DB 725 A140h9 p238.

tS= ITS #2 P15; 8DB Ti A=~ p2; US8 010 1968 p16.

A~N1~:5Dvi Am~ p1; OZ pse.!4,115; =S #4.5 pSI; U 111968.

APDN0V ITS 17 p17; A32633; 13355; 8 T30 AS3299 p466.

PM 3n=YCh2 MDv VA.273 p3; Tvxkavich pp26-29.

ASTAUCT: 8DB v3 AM159 P1i Torkov±ch pp3l-3 2 *

iVfl3~uz SDB Ti AS= A2 US #1 1966 p22; 501 p109.

ARMMS 8DB vi A2 p2 .

AZMID1: 8D v4 181212 p1; SDS v23 A31173; 5DB v8 AS 1598. pp645-646;
usB v4 181196 p2,. 181235 p3; 5DB Y25 W8299 A2 US #1 1965 p91.

A= ,Xs =T #37 p26; XV #3 p56 ; 5DB Y25 A81485 97 1 0 ; 5DB Y30 1864 p22
182966 p263; US A9 1968 P3l ;UZS#3 1965 p2? ith To. G. Mcotakasa); L7S 17 1
PM; 32/74 A81789 p3; J183051 p26.

BAEEUS2 A83051 p26; 283355;

B1ChM~v S: vl AS 4.6 p3l = ITS p370

BJO1TMIRTANTss 5DB v4 124, ppg-il; SGZ p12 6 (co-axthowed mith BOMVAR iu 194
US #16 1968 p32 (idth BOChVAR and. LV. Tuieovich)

BAMhN:Is #4 pp9l -92.

BAEW ITs #315 ppl2-131 WZ #3 P15; 5DB v2S A81552 p38; M8/75 A82006 p6 ;
5DB v6 AW13 p1; AS3051 p26; M441/'75 182314. p3.

WULMUA USB vi AS20 p2 ; UZS #M~ 1968 p6 2 (with A.V. Vvedenaka, L.A. Riabs
and To. L. Sbrokoa)

BARJSANCV: 8B V13 1A1.22 p5, AS1.2 pl7,9 A8426 p11, A3600 PP13,261 ITS #47 pZ7
A83051 p26.

BARANMYCla 5DB vi WO2 p2.

31230!: SZE vi3 A51391 p124; US #6 1965 p119 (ith A.V.!in and To. S.
Mlkhazzoaha); US 16 1965 p1.2 (ith L.F. Chuprina and LaB. Paabkov).

BASSALIM0z SDS vi .48M.!p2; WI1 pl2).,
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EM3IJ: SDS V13 -AS1390 P41; 5Bv24 AS1212 P4 5BV25 AS1299 P50; ITS #A6 P15;
W #25 pp263, 28; XV I#27 p211 M~ #29 p24;ZV #30 p20; 5DS V22 -451084 ppl-5;
As3051 p31 ; ITS #44 pp33-34.

s~l,Bs AS3051 p26; MS21/77 A8256 p2; AS2646; MS24/76 AS2558 p4.

3ML iIs AS3051 p31; M4219/77 AS266 p2; M58/76 182422 p6; M4S19/75 152130 p1;
SDS V28 1S15Y7.

BELA=OVIT: ITS #45 p29.

;MzTs=l: MT #2 p15; 5DB vI A846 p2;: US #5 1968 p216.

3=s: =D v22 AS1106 p29.

z~m 5DS v1 .431 p4 JS37 p1, 1596 p1; 8D5 v12 A5399 p3; 5DB v2O
18100 p98;. SDB v28 181552 p382; IZP #1 p11; ITS #S p60; ITS #6 p57; 8DB v4 AS289
p2; 3DB v6 13469 ppl-l4; M3511/474 A51552 p2.

B3LOZ0RM USB v28 A51501 p1 ; SDB v30 AS2371 ppl43-l44; MB1t76 A82451 p1;
M4/76 A52422 p2.

~0AREIVM SKI: 8sDB v25 A105 pp2ll-2l 6 , W,1406 p219.

--- AM= ITS #5 p19950; SDS vi 1546 p3.

BGz ITS 12 p19; 8DB r1 121 p1; DSv24 18'1196 p2; SGZ p122 (co-author vit.'
1.1. TAkhazcrn in 1964).

RMSKMS v1 1820 p2; SGl p122; UZS #10 1965 p149 160.

WL1CWZVsI: 5DB vI A520 p3; SGZ p123 (initials are probably eitbr 7.8. or

MLI'a1s 3DB v2 A3107 p1991 US #1 1968 p201 (with A.L Shubladze, T,.
&yoskavap and A.D. Inburii) US #10 1968 p176 (with V.M. lhdanov and O.P.
Peteron)i LS P11 1968 p182 (with G.To Wcinhilla and DN. Zauukbin).

flOChYA~s 8DB v1 AS2O p2; SOl p126 (co-authored with BAGATJRtailTs in 1966);
US #10 1968 p55 (with NP. Gaimbaryan,. VqT, Hishohenko and L.A. Kazitqyna);
US #16 &968 p32 (with BAGJ2UNTa and A.V. Titkavioh).

BOMD71 VI, 8D v1 1372 p2.

BOGACb3V: SMB v23 18S1171 p2.
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B0!TaOM.1 YIS6/77 15854.

BOESbIs 8DB vi 1820 p2; SOS p125.

B0MUMVICht SDS v2 18107 pp33, 199.

BLZi IF 31 p22; ITS #29 pp51-52; ITS #30 p~B- 8 ; M(534/76 182631 ppl-26;
AS3051 p2a; N88t76 132422 p6 ; ITS #f4 p65.

BMMNDIR',: 8DB v25 151394 p67.,

BMMNDW,V: 8DB vi 1846 p2.

E0ND~ChII TS #5 p50; 5DB v28 AM1550 p13; 8DB v1 AS46 p2.

BMIGARDs SM vi A872 p2.

BORLWSOMD vi AS21 p2.

BMDVIV: ITS #32 p86.

30V~v a 8DB Ti 0872 p2..

MDVShUa: AS3051 p26; 13076 182644 p4;, 1S24/5 AS2156 p1; Y177 181857
p1; 1(832/t74 18789 p3.

NUflvS~t SDS v25 181485 p710; IDP #3 p56; MS21.05 AS3099 p3; AS3051 p26;
101/76 182451 p1; 1(88/76 182422 p6; 1.(4S/75 18S2311 A2 1(S32/74 AS1789 p4;
LZS#5 1968 p193 (with M.I. Sbgz'e, SoN. * rayneo and US, Baisakov).

BUNOYRR IS #26 p14;. XID #1 p22; LUS #2 1968 p32 (with A.S. Vai1'evaM&
Tui. M. G~llfgat); US5 #13 1965 p33 (with Ta=N0t and LV. Shebit±n4);
UZS #2 1968 p42 (with G.A. Vito1±M'uh and LL Dukizr).

EROVIm. ITS #35 p1,.

MUS~LSKA~s 8DB Ti A82D p3,

EMMSIM~a 8DB v2 18107 p200; S- Ti 182 p2.

BUM,0 ITS #35 pp4l-42; ITS #36 p59; 181935; 1327/74 1S1758 ppl- 2 .

iU1s v YChs ITS #2 P24; ITS #6 p4; ITS #8 pp4-6,q 30; ITS #10 p46;
ITS #20 p27; 505 v4 A8274 ITS 45 py78.

BUML~bhI ITS 023 p2 2 .

-RVA: 8DB V13 AS1391 ppO9,111.
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C.~A~la: WS vi 1.22 p5; ',-S10/75 ism054 pp4-6; UZS #1 1965 p55 (,with

ChAL~s SDS v24 .481196 p2; XZ #1 pp2 5-26; ITS #16 p36; ITS #10 p18;
=T S # 2 8 p 4 3 -. W 4 = P 4

CbMIAVWI X ,1 th

MEM0t T! #18 pp3-5; WSB v8 A.564 pp1-6; ITS #39 p~37.

ChD=07a ITS #26 plO; ITS #Z7 p29; XZ #2 p24; ITS #34 p34; =TS #39 p41.

ChUWOY~,Ds ITS #46 pp45-4 6 .

Cu I0VSl, Gs:Z #27 p23; ITS #446 pp45-46.

DAN~u 8DB v2 AS107 p33 ; 8DB vi 1.81 p4; ITS #8 pp26,46.

DALVEDOT G: ITS #29 pp5l-53; ITS #42 p34.

DIV!DOV, Va MS32/'74 A.81789 p4.

ECOa 8DB vi 1.52 p2.

=As 8DB vi 1.52 p2.

Dm1: 5DB vi AS72 p2; LZS #3 1968 p6 5; US #1 1968 p4.

D=C: ITS #6 p6 O; SDS v4 AS288 p2.

DfliABIs 8B vi A872 p2.

DIONIIIIVt =TS #8 pp36-37.

IiMA: SDB v13 AS8420 p17, A.426 p11, A.5600 p149 A5601 55; UZS #3 1965 p62

(with To liu. Ugarova); UZS A6 1965 pl,47 (with Yuz. Z. fndonj; 8DB v4 AS5278 p1;
SDB v5 15322 p2; SDS v6 AS4I.0 p4.

fl0UU~fls 8DB vi 1.51 p3; 8DB v23 ASI1156 p9; SGZ p1 53; US #11 1968 p27 (with

~S); US #12 1968 P95.

DTORI IS #14 pp6 -ll; US #1 1965 p47 (with Ye. I. Golub).

DV0RMa ITS j5 p50; 8B vi .4846 p3; US #9 1966 p44 (,with To?* Kaz'pezkop
D.'.Miromova, and re. A. Sh±1ov).

DraD'rIs AS3051 p32; 1488/6 .452422 p6.

DZEBA~eVUz SD vi A.52 p2; .45233; .153051 p27; 108/'76 AS22422 p6.
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DnrE=7: SDS v12 AS379 ppZ7-3O, !S1188 p3, 451629 ppl-2, A5S1879 p3;

SD)S v2 AS1O9 p2; IT5 #8 p2 8 ,39; ITS #31 p131; 8DB v4 AS=8 p2; SDS v1 A3103 P1.

=i.Sa MfS v1 A14.6 p2; LZS #13 1965 p34; UZS #3 1965 p30.

LflUD, Gs 8DB v1 432 p4; WSB v2 ASIO'7 pp3l-33.

=LMM V: =a 8Dv1 AS2 p49 8DS v2 .4lC7 pp3l-33; UZS A 1966 p39 (with

EMELIG.DLe Thksvich, p99 ;SDS v3 .43159 p2; ITS #14 p'7; SDS v29 .A31651 p323;
SDS v25 .431480 p678.

ZMSs -S124/76 2558 p5; MV42/5 AS2311 r2; ITS #45 p72.

TAXOuMSA~ AS3OS1 p31,

7=4A: 8DB v1 AS2 p4.

?A=: MSB v30 AS2604 p275, A=253 p652; =TS #46 p26 ; I455/75 A31964 p14;
i'#25 pp28,44; AS3051 p31; 1'152/77 AS3035 p2; 142/75 AS2156 pi; 1452475

AS2099 p3; UZS #8 196a ph.6; LZSr#2 1966 p34 (with G.X. Genkin).

FA=I. SMa WDB V6 AS390 P3.

IFEDIMM 8DB v1 AS2 p6; UZS #7 1968 p22; UZS #1 1968 p114 (with V.14. Az'tamki
and L.P. Balzlkova).

F=Ia IS #37 P53; UZS #29 1968 P33 (width V.A. Konks and M2. P. Popov).

7F=71 ITS #37 p53.

FM ITS#2 p18; ITS #5 p49; 8 V1 AS21 p2; UZS #3 1966 (with V.3. LagVmv).

?C.-P0V: IT #A7 ppl37-138.

"M? ITS #18 p27; ITS #J22 pp 2 ,j 23-24; 8DB v30 AS2518 P3.

FL"MM.'hra 8DB v30 AB2941a p65; 8DB V13 AS1673 p21; = #j25 P42;
AS3051 p30; MSMt76A82h22 p6; MI532/74, AIS1789 p4; 14524/76 AS2558 pA; ITS #45 p72.

I.=ZL~Ii ITS #6 P60 .

F2LIs 8DB v1 AS20 p3; possib2. the L.M. lml±tran who co-authored in the
field of geopqsics with L.V. Molotova in 1965 - US #1 1966 p47 -and With
L.P. Za~rtaev in 1965 - UZS #5 1966 p56.

7?CUMOVa 8DBS AS5Q4 p4.
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F~sITS J1 plO; S 5p49; 8DB vi AS2O0 p2; SGZ pp2 32 - 2 33; SDS v20 IS1006 p6.

MC-1:1MT sXI: Intex-tina.1 Fe=;d Tribume, November 24 1975; UZS #48 1966
;49 (with V. Iu. Gavrilov and A.D. Frak-Zan=etakj7).

=7 ,f111: International Herald T-ibue, laxrch 6 1979.

. 1: SDS v13 AS426 p1, ASWO pp4,l3, AS601 p55, .4.420 p17; SDS v4 AWS8 pi;
SBS v5 IS322 p2; SDS v6 AS44 p4.

z-'Z&i= : DS vl A1 p2; LZS 19 1968 p37 (with A.3. ,khaylovski).

= : SDS vl ASM p4; LUS #12 1968 p18; LS #13 1968 p29 (with GM'1AND);
LZS #Z7 1968 P34 (article about FUM, written by Gf lD T, B.V. Shabat, and
L.A. .Vanb=g).

GABOVICh, La ITS #12 p17.

GABOVICh, lat 1$5 #12 p17; LUS #1 1966 p2 3.

GMIE07: 8DS v28 AS1552 p386.

GALIP= : SDS v24 AS1191 pp3r, 25.

G.A' : XITS #32 p8 9; XTS #34 p28; ITS #35 p4.5; SDS vl AS20 p4; SDS vl AS1 p3;
A83051 pZ7; 1-241/76 A756 p2; W4541/75 AS2314 p3; SDB v29 AS1652 p32.(S IS 43 pp50-51

GAUMM: SDB v13 AS1125 pp2 3-24; ITS #22 p14; UZS #6 1965 P23.

GI : xTS #40 p135; LZS #1 1968 p91 ( with M.1. Alek salacvskaya, V.N.
Larzna and V.. Mats); US #4 1965 (with 'LUX. Aleksandrovakaya and L.G. Samyla7a).

=1,72,1M: IIS10/75 ..=54 p4;S Ds vl ASM p1, AS18 p2; Trke.vich, p116;
SD v23 AS1156 p9; SGZ p141; ZS #13 1968 p29 (vith FUZS)s LS #12 1968 p14
(with = ); LZS #5 1965 p77 (with V.I. BrZyzgalov, PYa~Ts=-ShAPMQ and ILL.
Tietlin); LZS #8 1966 pZ7 (wth LI. Grayev).

GZ 2IF7UMBEM SS v13 AS1125 p40.

'421: ITS #37 p54; LS #19 1968 p86 (with V.G. ludin).

GM='I: SS vl .4,S2 p2 ; AS 22 ph; AS3051 p27; 1,019/77 AS2966 p2; 1408/76 AS2422 p6;
sDs v29 .As1652; ITS #45 p7 8 .

GPMU 1=524/15 AS2099 p2.

GZPMCVICh: SDB 71 A2 p2; ITS #5 p52; ITS 419 p32; XTS #27 P33.

GZL, rE: 152/78 .43099 P3.

m I....TS 137 p2 3.
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~~ sfls vi =0~ p3p AS1 p3; SOZ p143 (co-a~uthored with PYa=-TsiL! iu 2.965);
LZS #12 1968 p14 (with L.R. Volevich); UZS #10 1968 p17 (with VII~z=).

G=ZS.Ca WS v3 JA8159 p1; Tuzkev4-ch, ppl20-l 2 2 ; UZS #6 1965 p30 (with G.
Zbarkov); SDS v23 A31156 PS.

GITEELN& WP #,' P56; US2 #6 1965 p30 (,Ath V.X. lontoz'v ch).

GLA=:! XTS #2 p16; SDS vi AS21 p2; UZS Ill 1965 p184; US2 #9 1966 p20.

rGTZ- IT5 #27 p43; rTS #2U p22; US2 j6 1968 (with L.Z. Gas~dn).

Gon~7OV: 8DS v12 A337 p6.

GOLDLAT: 5DB v13 A54126 pll.

QOMD~b t Gs SDS v13 AS1391 pp69s 111; =P #2 p15; 32 #29 p5; S V30

iS3116,. pr76; AS3051 PZ7; 10819/77 02966 p2.

GMOB'b~t1, : SDS V13 'AS1391 pp69p 111; 3= #2 p15; AS3051 p27; MS9/77
AS2966 p2.

GM1IMf 5DB V30 AS3265 p703; 14S5/75 AS1964 P13; A83272 pi; VIS2/78 AS3099 P3;
AS3051 p27; MS19/77 =82966 p2; MM82/77 AS2956 p2; 182.4/5 AS2156 p1; MS8/75 A32314
p3; A81;t77 -S1857 p1; US2 #6 1965 p30; LU1 4pp6-12.

OL'EFB:s 1419/75 A32130 P1.

GOLO 5DS vi AS20 p3; 1.25 09 1968 p24, SGZ p145.

GMIJBs ITS #4 p37.

GOLM: ITS #34 p177.

GM~A~t ITS i11 p44.

GORJIeVs ITS #40 pplZ7-128; A82633; US2 #32 1968 p95 (with E.G. Sheraettev).

GCE~: 5DB T5 AS346a.

GCRCZ0V ITS#5 psi; UZS #38 1968 p83 (uith Yu. B. Chealm,14" and T.3. Satovsuka~a)

GOM33t 5DB vl AS46 p3.

GRL2W t=S #2 p16; ITS #432 p78; SDS vI =42 p3; ASi p3, A372 p2 ; SGZ p148.

GMI: SDS v1 A82 p2.

rRM-izuv. 5DS vi A546 p2; 1.8 j9 1965 p25; US2 Ye 1965 P75.



GIRIGO": 8DB vi =446 p2; UZS #43 1965 p29.

aPI&hM SDS V1 .452 p2.

G t ITS #45 ppaO-81; I1S32/74 .4S1789 p4; 1.=A2/76 A82558 p5.

GM=ChB =5v! A472 p2; probabl.7 the A.S. GurvTich who co-authored an article
on atmcsplu, iot pbysics with VIISTOVA - LMS #23 1968 p71.

G=RVChA: ITS #2 p16; SDS v1 =432 p2 ; SDS v30 AS3299 p466;, LZS #1 1966 p55
(with To. 7. Sidorova, A. Te. Twmanovaq and AM~ Pon'); It42/75 AS231 1 p2.

GU=3I~: WSB VU AS1212 p11; SDS v13 .451391 p31 P AS1125 pp56-57,9 A51673 p26.

GUS37 =TS Y7 ppl7,26; ITS #9 pig; ITs #8 p55; LUS #9 1966 p70 (two articles:
o=e with B. 7e. Byklbovskiy and L.P. 11agibina; the other With N.G. Gavrilocva and
U. Dy-al 41OV).-

fl.ICbV =TS #2 p16 .

nMb3W= 3DB V1 AS2 p3; SGZ p163; LZS #9 1966 p29 (with V.F. D'yachenk)
UZS 17 1966 p30 (with D.Z. Made~bin).

1CFE: AS3051 p27.

IQ73z AS3200.

ISA VA:.3051 p27; -,IS19/77 AS2966' p2; MS/76 AS52422 p6.

1=Z: ITS P1 p13; MDS v23 .4S1163.

LU=0V, F: ITS #32 p86 .

LUBLUV; SS viS V1 A20 p3.

74V: =TS #8 p4S; WDS v12 .18379 p51; SDS vi AS40.

LXQ.UN0: 8DB VI .472 P3; LZS #12 1968 p28 (with V.G.Peuobcanski7): UZS #43
1965 p28 (with ?.Cr. Bass and S.A. Gredeskul); Lzs j17 1965 p28 (ith A.I. Kadigrobov);
UZS A 1965 p28 (with i. Ia. -,7.,n and IVV Iii); LZS #8 1966 p35 (with I.. Lif shit 3)

L4A.4I0V: SDS vi AS372 P3.

IIISTR.ITVAI 3DB v1 =432 p3; LZS #23 1968 p71 (with A.S. G=ryich).

12MUM610SMS.4at MSB vi .432 P3

VIP0V: =S #33 P53; ITS A45 pp6O-61; ITS #47 p129.

Z..A~eV: B vI .182 P3; WSB v4 AS2S8 p2.
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ME73VCIDs ITS #29 p69.

zPITC:ChUz ABSi3051 p27; 8DS v30 AS32.9 P563; A83202 pl; SDB v3O AS3141 p118.

LAPITsa ITS #14 pp7-11; SSD v28 AS1552 p382; SDs v23 A1156 p8; i
Herald TOi. e. October 18 1978.

KAPLAU1s DS v1 AB1 p4; S-Z p10'0; A53355; D6 v4 AS= p2; 5DB v5 A5302 pS.

LMU : ITS #7 p18.

LWMChs MS41/75 AS2314 p3; IM8/76 AB2h22 p6.

.AS=: ITS #34 p54.

KAfl~hz: SD vl 182 P3.

r.Ts&s .IS41/75 AS2314 p3.

.AZAChKDV ITS #49 pp2 6- 2 7.

~-SWAOVs: 5DB v1 0S72 p3.

X1 DIU2r 8D v1 AS18 p2, AS2S p2, A972 p3; 802 p168; LS #2 1968 p32
(with A.. ozlov).

3ELFTSs SDB v1 AS20 p3.

MLIM SDB v12 .S p49, AS1879 p3; ITS 13 p40; = I p4-.

MLAT,2. AS1897; MS8/76 ASV= pS; MS1/77 AS1857 pl; /SZ7T77 AS3035 p2.

MxAIT, lux 8DB v25 AS1418 p337.

MUAAIeV, SS *1 A8 p2; 1S3051 p30; A&2633; M88/'76 A-342 p4.

M.LMILOVs 8DB v12 A81877 p38.

W 7OV: S vI A32 p4; possibly the B.I. Dzsanov who co-authored an article
on meauoig equipment in 1967 vith L.S. 0cm - LZS #5 1968 p37.

MS7s International Herald Trbe November 24 1975.

M11 VE7 '8DSB v1 AM p4; L #33 1968 p34.

W LOIChs SDS vi AS21 p2; US #12 1968 p34 (with L.B. Okunf); US #3 1968
p4, (with L.B. M=#); ZS #Z4 1968 p39 (with V.V. Sokolov).

MoV, ITS #43 p 91-92.

Is SDS v1 =0 p3; SQZp169; US #13 1968 p30; SS v5 AS302 p8.

tl ,i .. . . ..... . . .. ... . _ ... . .. . I I - i" I ... .I I ... ... ... . . . . . .. . . .. .



nILL07t SDB v1 A820 p2; SG2 p1 69-17 0 (co-authored with GEL'71ND in 1964;
1.28 p 1968 p25; 1.23 #12 1968 p15.

ITNITst SDS v1 AS2 p3.

KrsVIChs 3DB v13 18,426 p11.

jaI~s =T #32 p85; ZV #27 p22; 182951; ITS #45 pp73-74.

XSLIA: WS v4 1824 p14; Poe 4th Special Isms#, Tms 1970, pp43p 61;
1.23 #10 1966 p177 (,with 1.I. Nlkol'akaya, N.M. ShaJinga and T.I. Tikhonenko).

NIT: SDS v13 AS1125 p39.

nIDUNVAZ AS3051 p28; MSS/76 1824.22 p6.

rNIUNTss 3DB v,3 AS159 p2; Thrkevich, p166; U 1.29 1966 p14 (tw articles:
one with N.1e. Golubva and D.P. Del' tsova, the other with S.T. Kocharymn and
RODhI) 1.28 #6 1965 p,42 (with 8.3. Zurabyan, L.P. asteyken. and 0.7. 111' disava);
Lzs #4 1968 p14 (with B.L. Dyatkin, L.N. Makarov. uand L.A. Bkker); US3 14 1968
P45 (with ARONOV and !u. A. Chebuz'kov); 8DB v23 A81156 pS.

lOGINs 8D v13 18420 p17.9 1&Z p11; 8DB v5 A8322 p5,

EMM4G0BWT: ITS #1 p9; Turkevich p171.

KO(ODRO 71,8D v4 1328 p2.

IM:~ IS #2 p16; 8DB v1 AS72 p3; U1.2 13 1966 p23.

IGENtV 8DB vI AM2 p2; 802 p1?1.

EMNZUO 8DB v1 182 p5.

K0NSflNfl~V: DB v1 AS20 p3.

KNflLO: SDB v1 AS2 p3; 803 p171 (probably 0.I. lopy3.ov)

KOEChIK: SMB v30 A52542 pPlS; 183051 p28; M141/76 18256 p2; 182633; 1458/76
A82.422 p3; 1.28 J1 1966 p26.

I IIBLIT: 8DB v22 AS1071 p5, AS1085 ppll, 166; 8DB V13 A81426 p24, 18601 p231
AS1390 p2, 181085 p5.

KOROIV. 8B v1 1846 p2; US38 #46 1968 p37 (with B.D. Konstantinov).

ICSTEPJ.As AS3051 p281 K(8/76 4-02422 p4; ?NS41/75 A82314 p3; M88/75 AS2006 p6;
8DB 74 AS289 p2.
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KOVAIZVt ITS #8 p25 tTS #9 p2 ; ITS, #14 pp6-ll, 34-35; 3DB V30 AS3129 p359,
A62371 ppl43- 1 44; SDS v24 AS1196 p2;SDS v4 ASM8 p3; ITS #34 P5; ITS 37rP24;
SDS v.4 AS264 p1; 8DB v1 A8103 p1, A372 p3.

KOVALZSZA~as SDS v1 A82 p5.

K0V1~U MS2 178 A83099 P3.

ESM ITS #1 plo; VTS #27 p33; SDS v24, A81 196 p2; SDS V28 A1552 pp3s4 386;
A83051 p32; HW8f76 A82.422 p5; 5DB v1 AS2 p3,'A820 p.4.

p6.ROD 13M Ts #1 p10; ITS #2 p17; 3DS v1 1820 p3; 502 ppl75-l76; SB i2M AS1bOt

~0N0DLs ITS #A p17;* 5DB VI A820 p3; US2 #10 1966 p39 (with N.I. Zhfrwiv).

IUMbK0V SDB Vi182 AMp3; 8IZ p176; US2 #10 1966 p30; Las5 #1 1965 923.

EMM: 5DB vi1820M p3; 1.25 #8 1965 p19.

EKUN ITS #40 pp133-134.

UMLID D5v T18AM p3.

KUL=ZOSa v1 AS21 p2; 802 p1'7%

KULIKOY WD S 8A564- p3.

KIi2P331 SIDB v1 A846 p2.

NOIRM~: 8DB v1 A820 p2; 802 p178; US2 #Z7 1968 p34 (article about KUROSh,
Wzitten b ALIANMBV, L.A. Skoniyakov and B.I. Plotk:Sz).

KURSA: ITS #38 PP35-37.

KUSME: USB V1 AS50 p1; probably thu V.V. Mahev who authored article in the
field ot miorobiol.og' iith 8. le. Breuler,, LA. Irmneva and L.I. loeevitski7 in
1964 - LU #8 1965 p53.

XUShNARUVI ITS #46 p481 U #34 1968 p159 (vith A.S. Bykov, T.A. Smfrnova and
,7.5S. Tymrin) .

ICUSTINOVCh: 8DB v25 1418 p338-

K7AkChKVM!, Ls ITS #2 p19; ITS #5 ppl4+-i6; ITS #10 pp33, 43; ITS #11 ppl6-17;
ITS #13 p30; SDS v22 181102 p2; SDB v1 A82 p3, A850 p1; ITS J14 pp23-34; ITS #34
P68; 5DS V6 A8383 p13.

VAWSMI, 0s SDS v1 AS57 ppl-2; ITS #5 p48; SDB v30 AS3008 p259.
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LADMhZIS=I ITS #D0 pp93-94; ITS #F32 p85; ITS 134 ppll, 32; UZS A4 1965 P15;
polo Tverdokhlebova (Nov lorks Mzvnika Press, 1976), pp21-22.

LANDI: 5DB v25 AS1408 pp225- 236, 181415 PP30l-309; ITS #30 p114; IZP I#26 p6 ;
ZW 28 PP56-62; WZ #29 p5; 183384 p3; 1419/77 AS2966 p2; 1458/76 AS2422 p5;

10L8/75 182006; AS3051 p28; M441/75 AS2314 p3; ITS #46 pp5-8.

LANIMSs B vi AS20 p2; SGZ p179.

LAVROVa ITS #8 P36.

LAVUT: ITS #8 p25; ITS #10 p9; 8DB v30 AS3299 p467; 8DB v4 AS288 p3; ITS #31
p28; SDS vi 1872 p3; AS3051 p28; IWS/76 AS2422 p5; 14341/75 18231,4 P3; i458/76
3S2006 p6; SDS v29 AS1652 ; SDS '30 AS2966 p263, AS2518 P159; 8DS vi A8103 pl.

LAUENt Lxenaio JJeL.3z .b3=, Novembr 24 1975.

LEONTOVIChs TS 1414 pp496 ; ITS #17 p11; SDB v2/+ AS1196 p2; AS 1283 p1; 8DB v23
181156 p8; TurkeviOh, p220; SDS vi A372 p3.

LflMi 8DB v30 AS2966 p2639 A83231 p304; SWS v:24 JAS1196 92, 181211 p2, A31212
pl1, A81235 P5; SDB v:22 181085 p164; SDB v13 AS1391 ppl2l- 122 ; ITS #24 p36 ;
183272 p1; .t2/'78 18309 p3; A83051 P31; 14S19/77 A82966 p2; MS41/76 182756 p2.

IXYChq e I.: raioa EM~ nn rbm, November 17 1978; DB v:2.4 A81235 p4i
181 196 pi; SOS v2S A81522 P105;WV#2 p16.-

ZIVICh, T utentoa HeadTrb October 24 1978p November 17 1978t
MSB v30 18264 p273; 8DB v:24 A81196 p2, 181235 A;3 IV #3 p40; Turkavich, p220.
183272 p1; MS2f78 AS309 p3; A83051 p28; 14841/76 A52756 p2; UZS #3 1965 p32
(ith V.8. KIrylov); LZS 11 1965 P32 (with V.A. Kir'yhov)

LZVIN 8DB v23 A81156 p9; Tuwkavioh, p2 19; SDS vi 182 p5; aoTadobeoa

p.33.

LITIT SM v24 181191 PP3, 25.

LZV7ZNK0: SB v1 1A20 p3.

LI3MWCNt ITS Al p32; US 111965 p55; UZS #39 1968 p35 (with SlUIa=OV0 and
LB. Ezuiabl-4n)

LnPbhITat 8DB v13 A81391 PPll3, 123.

LEIKO ITS #5 p50.

L&72%V~s =3 v13 A8426 p11, AS600 p13.

LISC7V1KA~a ITS #15 p21; 5DB v30 1S3299 p466; ITS 139 p61; A83051 p28;
188/76 £8242 P6; 14841/'75 £82314 P3; 1/5 182006 p6; UZS #3 1965 p69 (with
X. 3. LiLvauova and 0.7. Silonova).
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LITMflOVS 8DB V29 AS1609 pp57-59; SDB v20 A51007 p98; 8DB v2 A8107; IV #1

ITS #4 p34; ZTS#6 p6 3; 8DB V1 A568 ppl-2; SGZ p182.

14M ICh; WSB v1 1820 p2 .

LOZAN23Zi tezt~a He d Tribune Apr~il 27 19 , p5.

LO2ANSI tmton Herald Tribune. April 27 1979 p5.

LUBCbMMOs US v1 1S46 p2; U #47 1968 p23 (with A.S. Davydov).

LUMhKOV 3DB v1 AS2 p2; ITS #2 p17.

LUTma SUS v25 181485 p710; XZ #3 p56; ITS #37 p26; 8SU p183; MSWt76 AS242
1435/76 132355 p1; 8B v1 AS20 p3; LUS 011 1965 p80 (with L.B. Lapuk, 8.3. Zaki
and Nf. Ga3 irl n); M3V2/4 AS1789 ph.

LU'Ia ITS W4 p101,

LIWIK~s 1T813 p35.

L~uhR~, 1 5M v28 181524 ppllS-129; 8DB V30 18291 PPX37-341, 183019 Pf
UP 11 pp7-8; ITS #28 ppl6-2l;- ITS #37 p50; WS #28 pp2h.-25; A33051 p28; 8DB v.
183031; 14819/77 12966 p2; Y1806 AS2422 P5; YB11171+ A81552 p3.

LnigBARM!, lus I= #6 p60.

LTUINflS 8D vi A"4 p3.

LZIISTZWZI TurkeYiohp p228; 8DB v1 A820 p1.

MAUD(QWlz SM vI A82 p%..

MLM SDO V13 AS426 phl, 18600 P13.

XMNI.TaVM0:= vU i2411212 p1; 181211 p2; 8DB v13 181673 p28; LUS 11 196!
(with Pezlmov,, 1.31)

)IAWICh: S v29 181674 p493; 8DO v28 A51536 pp257-81.

MANIN: S i v18M p2; 802 p186; LUS #10 1966 p30.

MARChMM 0V8 v1 1572 p3.

l4D1Fl~: XS841/75 A82314 p3; 3641/75 1S2315 p1; ITS #35 p22; 183051 P31; 88
AS2422 p6 ; ITS #1.0 pp7O-7,4; i60/~5 181910 pi.

XAIIGUISI ITS 032 p&6; poss±bI7 the A. ra. Hargulis who Go-authored an az'tio
with 8.1. Zetel' in 1965 -LS P1O 1965 p14).
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1IABXOV: MD vi 'A20 p1; SGZ p186; Turkevich, p223.

1UMO!aOVII 3 A 41P78.

LM=7hOV 5DB vi AM8 p2; IS3051 p28.

mamowuV~ sw v49 A31611 pp6 -6 9i 133051 p281 X4519/77 A52966 p;.; 3DB V28 A31582;
5DB v23 131171.

miTYINIO =TS A8 p37; 5DB v1 1346 p3.

xovYzV: ITS p62; MS v24 131 199 ppl 22-126; ITS #26 p22; XV #1 p26; XV
pp3T-.39; TS #14 pp-8.

Im ,mju5KA~n x SDB vi =32 P3.

1xL1N WSB v30 1S2903 pl9, AS2993 p294 A33299 p467, AS3265 pY703, AS2903 p19;
IV #25 pa1 ; =P #26 p36; 5DS vi AM2 p2,. 182 p5; 153384 p3; 3272 p1; 1432/78
A3099 p3; A83051 p31;o X419/77 AS2966 p1; MS541/76 AS2756 p2; UZS #3 1965 p33.

HK.'NIKO~u ITS #5 p52.

iDMgzo 5DB v12 1337 pp31.,;3.

)Uj' &Oa 5Da vi 1320 pip 802 p188; Turkevich, p240.

MM- II Ta rt S vi A572 p3.

Xi~s 0 i v A2 p3.

=~DALs 5DB v3 J0159 p2; Turkevichp p242.

bMAlCV 5D 0 i V18 AMP3; US #20 1968 p309

1MIMVS VTs #49 P74

I=M~Zt MS5tA75 131964* p14; ?0876 AS24212 pS; 14S24/75 AS2156 pip 1481/77
A31857 pip M032/74 A31789 p4.

)XUZbl US vi A072 P3.

M~hA~VI~s ITS #15 p21; ITS #5 p49; WDB vl 132 P3; 5DB v:4 ASM8 p3.

1Xff0B US vi 4320 p3, 131 p3; 801 p189; LZS ill 1968 p27 (with D0MSUIB);
U j9 1968 p37 (idth sz3Xx).

M=U~lu Mark PopovUki', OL-View fr-Iide; Thz'.. Letters on Soviet Sotne.,
Survey Vol=@ 23 Xo2 (Spring 19r-78), pp1 43-144.
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AyRAl2is XTS A41 V70; ITS #43 pp99-lOO; US3 #19 1968 p41 (ith S.C. AL:
Ia. P. 1*atochkdn and A. A. Podmiogin).

)aM~: ITS #37 p24; A83051 p31; 1S/76 As2=2 p5; 1241/75 A32314 p3,

MJulhs 8DB -?0 'O"Of3 p19; IV #25 p49;, XV #26 p17; A33051 p28; IMS19 1k.
AS2966 p2; MS21/77 A32956 p2; M841/76 182756 A2 US3 #9 1965 p30 (vith 1.
Xjtaygoz'daid7 and Th. G. Amadov).

MMUZM~ 8DB v22 AS*10'71 pp3p7, AS1085 p11; 8DB v13 AS1390 p2, A81085
8D3 v16 ASIA?9v plO; 8DB v6 1841 p2.

MOIWON: 8D v24 181212 phs A81211 p2.

MMOAM SDB v1 A072 p4.

MOSTOVI~as SIX vi A872 p4

MOTILy: ITS 16 P61.

le~bAX SIX Ti12 Mp3; 8DB v4 AS278 p1; 8DB v5 AS322 p2.

MI asITS #40 P135; I2S 13 1966 p54 (ith "X Ivanitsicd7)

MUM2 ITS #22 pp2O-2l, 241; IDP #2 p13; UP #3 p41; ITS #30 p11 6 .

NA : ITS #2 p17,,, SDB vi A821 p2 .

NADbWM SON:8 v1 AS21 p2.

NATAP072 8DS vl A52 p3; AS2504,

NAMh(V: M342/74 181806 pp1-15; =85/74 AS1719, AS1718.

NIZAM~Ns ITS #48 pp3l-33; ITS #47 p38 .

XWxa 27S A6 p6 0; S v4 18288 p3; ITS #32 p92; US #8 1965 p51 (atic
about U' GAPMJ).

~IDa SDB vS 18564 p13; M526/77 A82919 ppl-5; ITS#42 p22; ITS #43 pp45.
VS 147 pp39, 41.

VMMZLA~eV ITS #6p36; SDS v30 A33299 p467; A83051 p28; MS8t76 AS2 429 p6 ;
P89-91, 394 W #12 pp25..311 Al v31-32 (frtiidurt:Poenv, 1978) p;

NCMWAISA8I ITS #29 p69.

110QT=7P: 8DS vi 1820 pl, 1818 p2; Turku,±oh, p268.
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:Mv10V, St MDS vi AS20 pl1, AS72 p4; 801 pi93-

Ml'~i0V1!a: 8B V30 AS2522 P328.

arihbIK: 8DB vl AS20 p3; 801 p195-196 ; US IS 1965 p2 .

OR1Z.VSI: 8D5 TI 1846 p3; US3 #9 1968 p36 (with 5.14. L.,±taki7); LZS A91966
p31 (with Is. Ta. Kogan and S.5. Moiamyev).

OREVEV: 8DB vi 1820 p3.

M=0V: WDB v30 AS2903 pi?, AS2371 p143;p SDB v48 131501 p1; 3=S #32 p11, 105)
ITS #34 p15; ITS #36 p15,; MS0t5 A32006 p6; mZ #25 pp7, 87-88; #Z 30 p6 8 ;
1294/77 ASZ75 ppl-7; M834/'4 181813 ppi-2; M511/74 A81594; UZS #10 1966 p36
(with 7.14. Boner).

aM0VSEI: 8DB v30 A82371 pp143-144; 8DB v28 151501 p1; XTS 116 p31; ITS #30
P113; ITS #34 pp6O-6l; ITS #4+1 P31; )00t6 AS2422 p5; MS1/76 A82373 ppl-S.

OMM0OV, 8: 8DS v12 A3379 pp32-33.

OSUhNOT 5D v12 AS379 pp3l-33; WSB vi AS911, 1885.

PAlL: 182919, p4.

PALIMODOT 3DB vi A320 p2; 802 p199; UZS #23 1968 p38.

PIUFILOA: AS3051 p28; 14341/76 182756 p2.

P1807. SDB vi AS20 p3.

PA140Th 8DB v4 AS288 p3.

PATA2sKAK: ITS #41 p25.

PAV~LLChUK: ITS #1 plo; IS #2 p17; ITS #3 p29; ITS 15 P51; 8DB vi 182 ps;

5DB v2 18108 p1; UZS #5 1965 p29 (with L.N. 1Umcbmv and X.8. ftbotnov).

PMz 5D v2 18107 PP3l-32; UZS #13 1966 p54.

PETMM: ITS IS p35; SDB v30 AS3299 p467; 183051 p29; A83355; 183200; 18233.

PZMM. SDB v23 131163; UZS #%0 1968 p1301 UZS #24 196a p126.

P=W~eVat 11S41/75 182314 P3.

PETUmiOT: XZ #26 ppl7-lS; UZS #6 1974 p73 (,with T. Vitanov); UZS #131 1974 p91

(With V.I. Tiahonkc).
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P&-7ZRS USB T13 A8.426 p11, 18600 P13.

Pn=,Wt 0 v25 181460 p552; ITS #16 pp3l-32; ITS #32 pa8 ; 1 15 ppl5-lf

US #13 1965 p28; 5DB v21 A81024 ppl-4.

PLOTINt ITS #11 p4.5.

PLZUSbhsh 8DB V30 A31829 p325, AS2518 p159; 6DB v29 AS1619 PPl41-l52; SDS
ASlhZ) pp372-373; WV #1 P10; XZP#3 P3 0 ; IV2 MP 60; 8DB vi AS 52 p2; SDSv
AS264 p1, IS288 p2 ; S3DS vi AS103 p1; WSB V28 181550 pp3-22.

PODYaPL'~t USB v30 A82518 pl6l, AS2522 p328; ITS #8 P35; SDS vi A82p
MSV76 A-42422 p6; )'58175 AS2006 p6; UDB v29 A81632, 181622; 8DS v4 AS 264 pig,
AS289p2o

POUOV~rAlat SDB vi A272 p4.

POfl0VS: 8DB vi A846 p3,

PMIANV 6B V30 AS3290 p466; IV #28 p26; IV M2 p23; XZ #31 pp9,.24;-
AS33551 183271; ITS #A7 p#73-75-

POL~iuM ITS #37 P53.

POL'8: 8DB v24 A81212 p2 , 181211 p2, AS1235 p4;- SD v13 AS1390 p45, AS13
ppl7t3i; =5 v9 A862 p3; =TS 134 p68; )451/76 1821.1 p2.

P~ar 5DB vi 181 P3, A8M P3; SGZ p203; US 113 1968 p29 (idth L.Go Guz'n
and LV. Haqk).

PCNCKAN7, V.V. s 8DB v6 A8421 p2; 3DS v4, 13251; SDB vi 1A2 P3; SDS' v18A662

PMNAM V.I.: &D SM1 A820 p2; Tuzkovich,, pg.

PWOVI A: 8DB vi AS 2 p3.

PUMO, Alk.: ao"yrobaoa p23.

PCPOV, 7: MD V23 A81 171.

POSTMlIOV 8DB rl 120 p2; =~ p205.

MO MMfl0T IT #W. pp4-49.

PO8V~aig~Sf! DB vi A072 p4.

POVZIM: SDB vl 1820 p2; SGl p201.

PiI70ETm: 3DB v29 081604 pp43-44; 3DS V28 AS1509 p27; M51/76 A82451 p1.
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P=2' a 5DB V1 AS46 p3; ITS, A p37.

PUaT3s=LhAPIER~t 145/75 A81964 pl4;, SDS vl 1820 p2; SGZ p206; 14824/75
AS2156 pi; I1Z2 4/ 7 5 A82099 p3; UZS #43 1965 p,23 (with S. N0VIE0V and Sh)A=AVCh).

RA2=MVCh: 8DB vi W~32 p4.

RAI.VM: SDS v25 AS1418 p337.

RIM-itN ITS #18 p17.

HAM, bM24/75 AS2156 p1; 1,3/77 A81857 p1; 14832/74 A81789 p4; possib3ly the
D.V. Ramn iuo co-authoregd in the field of measiw~n instr~mmts in 1964 with
L.G. Id"n and V. Ya. Yanovaki7 - 1.25 #3 1965 p59.

ARANSs ITS1 #29 p700.

RAPP: ITS 17 p17; 8DB vi A32 p3; 5DB v2 AS107 p214; probablyv the 1. 7ti. Rapp
who coauthored with 1.14. Sblyaevi7 and E.G. Iarovaya in the field of pbysics
in 1968 - 1.28 #43 1968 p49.

R152==Ms 8 v29 A81654+ p329.

RA~hrENISM B v29 A31654 p3 9.

RATU:s 8DB v25 181299 p49.

MM'80Nt ITS #4+1 pp9-l2; 1S3051 p29; 14819t77 1829 66 p1; l4SS/76 AS2422 p5;
M825t74 AS1718 ppl..5.

M2=JWs!: A83051 p29; M4841/75 AS2314 p3.

E1=IZ0v: 8DS vi AM2 p4,

RIMMAN 8 v13 AS601 p58; ITS #17 PP l-32 ; U1.2 3 1966 pp29-30 (with Z.1.
Shapiro, 8.A. Fedulov and Yui. N. Venevtnsv); 8SW v6 AS4h0 p3.

ISt 8 v24 AS1274 p1; IT= #10 p21; ITS i11 p45; ITS P7 p17; ITS #8 pp3O,56;
8DB V2 AmlO p1.

RO100V XTS #2 p18; ITS #1 plO; 8DB vi AS72 p4

R=152=1 8DB v25 181435 p710; 8DB V13 A81391 ppl703O; XW3 p56; 8DB v13
1211673 p26; 18t176 AS2451 p2.

Ra0TLD7 ITS #8 p36; UZS #4 1968 pW (with S.T. Mochazr'an and MMUATs);
UZS A6 1966 p44 (with S.T. Zoba~ and rjUaT)

S'""IT!U.I 8DB, e, -AS2 p6; 8B T4 AS253 p3; ITS, P4 p6 5; 8DS T4 AUS28 p2;
S8 vi 18S103 p1.
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ROMAI-7A: 3=s jJ2 p18; SDS v1 A372 p4.

ROI;: XTs #36 p57; =T#37 p61; 8DB v1 AMS p2 ; M/876 AS2422 p6; AS3051 I

RO='D: MSB V1 AS18 p2; poesibly the Ye.Lo 11020nf1,l'd 111o Co-authored
an article in the field of biohmstz7 with D.14 Belan'1d7 in 1967 - LZ.S #24
1968 p?1.

~ 5DB v30 1.52953 p653; 33 #25 P4hA* Mul/75 AS2314 p3; =TS #34 P'
ITs 135 p43; MSVT78 A83099 p3; 183051 p29; 148'/1" AS1857 pl.

ROMMOV: MDB v20 A81006 p9; SDB v1 AS2I p2.

RUBLAs SDS v1 182 p4,

RUIDA=Y 5DB v6 AS469 pp2.,6; 8DB v1 A81 p4q AS103 p1; AS3051 p29; 1488/75 A82
p6; 5DB v29 A81652; SDS v4 1828 p2.

RUDOY: SDS vI A872 p

-MtR~v__M v22 AS1106 ppS-9.

fl!V~ Dao" es (Now Zork, Xbonika. Press, 197,6),. p1.0; 1S41/75 A82314

SAMLWV: S v30 AS657b p20/ SDS v29 A81658 P353, AS1696 p755; 8DB v28 A11
p339 AS1541 p301,. 181545 P309; &D V25 181463 pp559-566, A1470 pp6l 3-622 1814
p676; ITS O7 p17; HS19/77 AS2966 p2; 5DB v23 A81156 p8.

SALANSM!: IZ #26 p24;~ 182646; US #13 1965 p42 (with A.I. Mo-d.A, R.P. Sm'
and So Sb. Gendelev); ITS #44 pp92-93; ITS #45 p72- UZS 146 196 p36 (with A.I.
Pol'uIdy, R.G. Milebopros, and L.V. MikhaylovevZa.

SALOTA: IZ #PS p31; 183051 p29; MS19/t77 182966 p2 MS841/76 AS2756 p2; M/7(
182422 P6; =81/75 A32314 P3; ITS #A6 p79.

SAKMWOY ITS #8 p30; 8DB v22 A81077 p8; ITS #18 pp36-37.

8ARMMz 8DB vi 1846 p4.

SELZENZ: ITS #24 pY7; ITS #26 pplS-19; ITS #V7 pp2-5.

3LI7AS0Y: 5DB V4 18288 p2.

SIO VA& 8DB v1 AS46 p4

SC.ZCb=: 8DB vi AS21 p2 .

=;ZDvt ITS #V45 p79.

ShABAMhOV 133051 p30; M45/076 182422 p6; 182264; Iljor L, uas October 20,
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ABAT: 8DS vi AS21 p2.

ShP3A1BMChs Inteational Herald Tribne, November 18-19 19,78; SDS V30 AS2575
p533, AS3003zh p549; SDS v29 .451658 p353; ffDB v27 AS1300 ppl-7l; X 2 Ap49;

lS8#3'4 84; Tuarke'ic!:, SDS vi AS18 p2, AS20 pi; SMZ p241; 183051; MS3h/?41

~n~AV~WaN:A8214; AS2285 p12; I=S #33 p44- M88/76 AS2422 p6; ITS #42 p34;
=s #39 pp32-34.

ShANINA: 5DS vi AS46 p2.

ShAPIR~D, Is ITS j132 p92,

ShAP33D, Zs 8DS vi A82 p6,A820 p4; SGZ p240.

ShANIMINS 8DB vi A82 p4.

ShZZA 5DB vi A846 p2 .

SbEUV': NS21/77 AS2956 p2; M88176 AS2422 p3; M31/77 AS1857 p1; .483051 p30;
MS32/74 A81789 p4; MS24/75 A32156 p1; posuibIv the 1'kI. Shepelev who co-authored
vith T.1i. KMeunabob4kva and V.V. Chez'naa in tbe fie3d of mteorolog7 in 1968-
UZS #46 1968 p71.

SbUM ITS 111 p54 ITS P9 p47.

ShESTMAPI: ITS #2 p18; SDS vi AS20 p4.

Shfl'IN: 3DB vi A072 p5.

Sbus 8DB vi AS72 p5; USS #1 1965 p55 (,with V.I. Krinakiy).

SbIMh.ANCVICh: ITS #2 p18; SOB v30 A52522 p328, A81829 p325; SD v24 AS1196 p2,,
A81244, p1; SDS v28 A81552 p384; XZ 11 p14; ZIP #2 plO; ITS #30 p88; ITS #32 p63;
8DS vi A820 p4; 14841/76 2756 p2 .

8hILQV: ITS #5 p50; SDB vi AS20 p2; 501 p242.

SbMAX~s 3DB v1 182 PA.

MS\UDTs US vi .4072 p5; L2S #17 1968 p45.

MI~J~~: ITS #2 p19; SDS vl 1821 p2 .

SbT=N, As ITS #34 pp15-19; 181905.,

Ma=,w, Vi ITS #34 ppl5-19; AS1905; 182354.
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ShTILMANs NS33/75 AS2267 ppl-3, AS2270 pl.

ShUBs 8DB v1 1372 P5.

ShUTE: 8DS v1 182 p4; 183355; AS3051 p30; 182633; MSS/76 A82422 P5; SDS v29
AS1652 p3; Delo TverdokhbjkM, pp33-34.

ShcaIR SDS v1 132 p4.

ShchARM8S!a ITS #34 p66; IZ' #26 p78 ; #Z 31 P5; A83051 p30 ; MS19/77
AS2956 p2; MS1/76 AS2451 p2; MS19/75 AS2130 p1; Ms32/74 AS1789 p4.

ShobEGLOY: 8DS v1 182 p4; 183249; AS3202 p1; 183051 p30 ; 182633; MW8/76

S34MM SE v1 AS72 p4.

SflUII SD- V1 A820 p2; Turkevich p172; SGZ p220; US #23 1968 p39.

SZ1CbEV: 8DB v1 18S2 p4; SGZ p220,

SIEOWlhIN 183051 P28.

SITINK: SDS V1 A"4 P3; US #34 19683 p38 (wIth V.P.- Mlarchazz and S.A. Shadohi

SIVM8fIS!: 1T8 #J23 p2 1 .

SWK0eV: SMs vi A82 p3.

8K0RO~0D: SDS v1 1846 p3; ITS #5 p50; US #,4 1965 p17.

8KTISU! 1S3051 p31; 8DB v2 18S107 p33.

SHZMlf0V USB v1 1820 p2; Tuzkelvih, p8; SGZ p222.

S40LMr 183051 p29; 182633; 1488/76 A82422 p4.

SW0LX&IINV: SDS v1 AS72 p4; US #1 1965 p55; US #F39 1968 P35 (With LIZEAN
and L.N. frmsan).

&10LaH8~: 8DB v1 1820 p3; SGZ p222.

SCIDA: 8DB V1 AS50 p1 .

SOKOLOV: 8DB v1 A821 p2; probably7 the V.V.Sokolov who co-authored with
MIRILOVICh in the field of nuclear physics in 1968 - US #24 1968 p.39.

SOKOLOY, In. D: SM vi 1846 P3; UZS #714 1968 p29.
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SCEOLV, Iu. Il: SDS vi A372 p4.

SML0V'IV: ITS #Z7 p31; A33051 P6.

STXU)S=f: WDS vi AS p4; UZS j9 1965 pZ7 (with V. Kastyauov).

C^ofhla: SDS v30 =8839 p439,45, AS2966 p26 3, AS3195 P07; 8DB v28
AS1559 p446; ITS #18 pplh,-l5; ITS #22 plO; A33051 p29; ITS #4~3 p44; ITS #44 pp6 2-63;
TS 1447 p129.

MMMOV: ITS #5 PP4B-49; SM v6 A3383 P8.

SUSbMC: SM vi A32 P4.

S!R0I=cm~a 8DB vi A52 p6 ; SDS v4 A528 p2.

TILANTOV: XTS #18 P35; ITS #10 p5; ITS Is p41; SB U4 A3253 pp2-3.

TMO( ITS #14 pp7-8; T=*kvich p388.

TABITUTAsP2909.

TAZMvSMz ITS #6 p60.

TATfl8aIz 5DB TI A2 p4, A972 p4; SDB 723 AS1156 p9; SGI p226.

T1VZE ITS #5 P51; ITS #6 P60.

T1VOZ~t Bt SM V13 A81125 P21; US 09 1965 p32.

"Am : SDO v25 AS1lh.Dach p200, A81401a p180, A51418 PP318,332,336.

T~-GRGOE0V ITS 123 P29,

TX~aMWIO~ SM vi 1520 p3.

TflL4AGNV 8D vi 182 p4, AM2 P1; 18-3355; XMB76 A52422 p5; M/75 152006 p6;
iDS v29 AS1652; 8DB v4 AS288 p3, AS289 p2; SM vi AS103 P1; AS1051 p29.

TLPYGOI USB vi A846 P4; US P11968 p45 (with 8.14. Zubkova); UZS #8 1965 pZT
with G. Is. Chayka).

TOK~hUX: 5DS vi IS4 p2; US 19 1965 p25 (with 1.14. DYlanan).

TOMM~ISTI ITS #5 P51.

TOVSThAt 5DB vi 1372 p4.

TP.IFOoV, I: M/76 182422 pA; 152644; 182633; 182527; AS2296; ITS #38 p86;
uternatiOna. Herald Tribune, I'cmbui 24, 1975
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TpZ,0OU,Va TS#6pO v3-32 (7rap3ig!t Paev,l1978 vp3 6 .

TsAPEKO: ITS 135 p43.

Ts==s1 5DS v13 AS601 p55; UZS #8 1965 p?74 (with B. To. IUnbe).

TsEM3SMT==s ITS #2 p18; ITS #5 p4+9; SDS vi AS46 p2; UZS #12 1965 p1..

TsE&L~t XV #Z7? pile

TsD=4: SDB vi AS=0 PA.

TsINOBM ITS #45 ppBO-81l; UZS #13 1965 p33 (with MMAOVR and E.V. Shcherbinin)
US #13 1965 pA2 (vith E.V. Shcherbin±n and A.G. Shtai)'n); US 114 1968 p42 (with
1h. E. wais) .

ToULUN: 8DS v30 pZO3;SDS, v16 AS479a pp23,.25, AS1056 ppl-26; ITS #18 p21; i

UP #14 pY7; SDS v6 AS4.4D P3.

TTWITsD: 5 vi AS2 p4.

TUERhIN, Vs ITS #14 pp4s,9,3 6 ; 8DB v25 AS1464 p567; ITS 07 p16; WD #25 p32;
XIP #28 p25; SDS vi AS2 p4; is14/76 A.S2756 p2; YQ319/?7 AS2966 p2; A33051 p29;
UZS #20 1968 P32; ITS #45 pp77-7 8 .

TUE Is 1 8 vi A32 p4; SGZ p229; UZS M4 1968 p50 (with WI. Proobrazheuakaq
L.A. Saval'gvm and N. Suvorav); US8 #4 1968 p84 (vith V.P. Byustrov and X. Ia.
lazperski7).

TtIRDIDJ~eVSXAlas 5DB v4 A=24 p3.

TURMDAeVI: SOS v4 ASZ74 pp13-l4.

TMTUBALZ, S vi AS20 p3; S01 p229.

i ITS #24 ppl9-20; AS2483 p1; 8DS v29 A31678 p551; SDS v24 AS1196
p2, A1255 ppl-20, A81290 p1; 5DB v28 A31519 p99, AB1552 p382; 8D5 v25 AS1478
pp 657-658; SGv16 AS479a ppl.D-43; IDP #1 p43; ISP #3 p14; ITS #41 pZ7; IV #29 p2.4

TraGA!: 5DB vi A346 p2; US #9 1965 p32 (with Yu. Ia. Guwevioh).

TruMI' ITS W4 P89; XW #23-24 PPlS-l 6 .

TruRflAt 5D vi A820 p3.

UBOChI WO r28 A31521 p103; 5DB v4 AS289 p2; ITS 49 p39; X2 #1 p17;
ITS #13 p381 ITS 136 p56; ITS 137 p6O; V 30-31 (Frankfurts Poue.,1978)
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MOW=V~I AS3O 51; ',S27/77 AS3035 P2; M819/77 AS2966 p2; 14521/77 MS2956 p2 ;

MS264.

ULITUAas SDS vi AS2 p6 .

UVAW0V: ITS #40-plJo.

VAZ1U~: SDS vi A372 p2.

VIMM.: M24 /75 A=299 P3.

VA~itfs SM vi AS13 pi; SGZ p130;, LZS #1 1965 p47; LZS #1l 1965 p151 (Nith
.A.. Shvembrger) .

V~fAPEIaNt ITS *434 pp53-54.,

VAPAniVS~t SWS vi A=2 p4; SGZ p128..

VAL'IV, ITS 15 P51.

VA='Z7!: SDS vi AS2 p2; SGZ p128.

VAS(ANOs 8D v21 p2; SGZ p129.

V LMT: Z P #19 p50.

VJLMMC72V ?41/15 A=2314 p3.

VELUMONVA9, Wp #2 p13, 05 vi AS1 p3.

V X2WN0A, D: AS3051 p26; A52633; T!SS/76 AS2429 p4 AS2272; A=237;
S8/75 AS206a.

V IIMl0A,T: 8DB v30 p159.. AS3299 p466; SS v24 AS1196 p2; S v28 AS1552 p3%6 ;
)S vl ASI p3; AS3051 p26; AS3009; Sv28 AS1578p2; SD v4 AS=88p2.

VMITsaIL SDS vi AS20 p3; 802 p133.

VM~s=:SD vi AS20 p3; SGZ p133.

VEPR=TsE: ITS #10 p23; ITs 18 p37.

7L!MM0VI ITS *41 p17; ITS #19 P13.

TUTUmull~: 8DB vi AS20 p3; LZS #113 1965 p24.

VrILaIYASs ITS #2 P15; UZP #26 p22; 8DB vi A31 p3, AM2 p4;- AS3051 p2 7.
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vm~mas SWS vl AS20 p3; 801 p134; UZS #13 1965 p25; UZS #10 1968 p17

vI1=V~ I ITS #32 pZ7.

VIT~W: 8DB vl -41152 p2; 803 p135.,

VLMMRM: 8DS v30 AS2522 p328; 8DS v28 AS1 524 ppll6-129; LO #6 1965 p25
(with A.L. Pankratov).

V0LVICht 5DS vi AS20 p3; 501 p136*

VQLZGVs 3=S #32 p77.

V0L0~IN: 5DB v24 181191 pp3,25.

VO'Pmf: DSv30 p203; 5DB v24 181196 p2, A81262 ppl-2l, AS1266 ppl-18;
5DS v28 AS1519 p99; 5DB v16 AS479a. pp4, 34, AS479b p25. 1S479g pp26,. 34; SDB v3
AS163 p18; ITS #1 p8, ITS #2 p27; SDB v3 18163 pplS-20; SDS vi I=2 p2; 5DB v4
1828 p2 .

VonOM.': 5DB v29 181632 pl9j; 5DB v25 181485 p710; AS1964 p12; ITS #32 p65;
181993; W48/77 181857 p1; 14532/4 181789 p,4 U #48 1968 p49 (vith 5.lL Garber,,
V.24. Mi~tdiy, and 7.7. Sbcogkochilchma.

V': t 18 v A20 P3.

-v ~8Las 5DS v2 A107 p200; 8DB vi 181 p3, AS20 P3.

V!bZS: SDS vi 1546 p2; ITS #5 p18.

XLaM0NI: ITS #1 plO; ITS #2 p19; 8DB vi 1821 p2.

raGLCK, Is S v23 181156 p9; SDS vi A818 p2, 182 p2, A872 p5; SGZ p249.

XaGLQ(, Is 5B vi 1820 p2; ITS #2 p19; 801 p250.

IAMOT: D v24 181212 p11; 8DB v25 181418 p3381 5DB V13 AS1391 p11, 135,
A1673 pp24 26; WZ #1 p22.

I&LRa MB2h/75 182099 P3.

ZANMMVIChs ITS #.37 p24; ITS #41 p72; XZ #27 p23; 183051 p30; MS819/77 1S2966
p2; 24841/76 18256 p2; 488/6 A-22492 p6 ; ;494.1/75 18214 P3; RooKoi pNO.

!aoK0Va 5IX vi 1820 p4.

YARM*1-A01IeVs ITS #45 ppl7-18; 14827/77 A83035 p2.
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IaMMh07iO 8DS vl A51O3 pl.

MaOMS SDS vi AS20 p2.

'I.V=0V& USB vi A82 p5,

IuROV~las SD v13 AS600 pl3, A8601 p55.

luSflIAz 8D vi AS72 p5.

IUJBl~s XTS #29 p69,

ZAML=0: 8DB vi 1S21 p2; UZS #12 1965 P35.

ZAKSt SDS vi A32 p2; AS2633; A53335; AS3051 p27; US19/77 A82966 p1; ITS 142
pp"-; Dl -edklbm.PY31-33.

ZANCb3NKO: WSB vi AS72 P3.

ZAMWa~s 8DB v22 AS1085 p949 161; ITS #23 p21; ITS #21 p26; LZS #10 1965
pp24-25 (with N.S. V1frn, LoS. Chtve'ikov an~d 1.. Zaikin).

MUMAY :a ITS #5 p50; 8DB T2 A8107 p2O5; 8DS vl A&I.6 p2.

ZANSLM! 8D vi, AS21 p2; UZS #8 1965 p24. (with B.S. lMoinyo an.d LZ.
Sagdayev); US #3 1965 p31 (with B.V. chjz'±kv).

ZB0LMT~: SDS vi ASM p2. _

ZD~.0Vfl ITS #33 p50; A828.

MMIDVICh: 8DB v3 AS159 p2; Turkeviach p435; 8DB T23 A81156 pa,

ThAD'Zs SDB vi AS46 p2; UZS #14 1968 p4o (with V.A. Bouanv).

ZbVIz 8DB v25 181409 p237,

Z3EVij7A 5DB v25 181460 p552; ITS #15 p16; ITS #16 P3 1 ; ITS #13 P38 ;. 8DB 21
181024 ppl-2.

ZUMVI: 8DB vi .4R72 P3.

ZUreY: SDS vi AS46 p2.

Z=As 8D vi A272 P3.
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1. SDS vl A81 p4.

2. ITS *411 p".4

3. ITS A5 PR2.

4. IT5 06 p61.

3. 8DB vS A8564 p4.

6. ITS #10 p21.

7. Baghboora, P106.

8. Parry, p296.

9. Valent1n Twd'oL 8Soientistu among Soviet Dissidento,' Vol 23 go
(105) Aixbu (1977-78)9 p87.b

10. Loren Gxabam, SomT n P~osohin T the Sovie-t Unio (Now !ork:Z~opf,
pp1ll-138. (GINZBURG and ZM'DVICh were both opposed to the intrusion, of *4-id
into plyzics i p1 36)

l1e Salisbury, p6.

12. SD3 vi A376 p2 .

13. ITS #18 P35.

14 ITS W4. p~i.

15. SMv29 A1601 p30.

16. SDB v28 181530 p169.

17. M8144AWW892 pp.3-5.

18. SGZ P130.

19. The Hadvedel Papers p vii.

20- M T2 AS1l34 P3.

21._1J~kPopozsWqr'Bieo. Cities: Akadengorodok at al," Z=j V6l23 N62 CSpri
177-78),. p163.

22. Parxry, p295.
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1. SDS v2S LS1529 P125.

2. SD vl A391 p5.

3. SDS v25 W4~X PS.
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